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Lummus to Build 200,000,000 Ib. per Year 
Ethylene Plant for Petroleum Chemicals, Inc. 


Installation Designed for 50% Expansion 


The Lummus Company is presently designing and 
will build for Petroleum Chemicals, Inc. at Lake 
Charles, Louisiana a plant to produce 200,000,000 
pounds per year of ethylene. Scheduled for comple- 
tion by the end of 1957, the plant is designed to 
permit expansion of output to 300,000,000 pounds. 
The plant will use Lummus’ ethylene process and 
will draw refinery gases supplemented with LPG 
from the nearby refineries of Cities Service and 
Continental Oil, by whom P.C.I. is jointly owned. 
Ethylene will be made in two grades —the top 
grade 99.8% pure —the second 98.5%. By-prod- 
ucts will be 95% pure propylene, C,s, and an aro- 
matic distillate. 
Cracking section of the plant features 
an improved Lummus heater which em- 
bodies years of research and development 
by Lummus’ Heater Division. Equipment 
in the Lummus-designed low-temperature 
fractionation unit includes 12,500-hp gas 
turbines which drive the centrifugal 
charge refrigeration 
these generates 
high-pressure steam in three waste heat 


and compressors ; 


exhaust from turbines 
boilers. The system utilizes high efficiency 
expanders to recover very low tempera- 
ture refrigeration. 

This plant brings the total of Lummus 
designed ethylene plants to 14, with a 
million 


» 


combined capacity of over 3 


pounds per day. 


Part of the new plant’s ethylene output will be 
sold to Caleasieu Chemical Corporation, which will 
use it to produce ethylene oxide and glycol in a 
plant adjacent to the ethylene unit. Lummus is 
currently designing and will build the Calcasieu 
installation. 

Lummus has over half a century of experience 

with chemical and petrochemical projects. Why not 
discuss your next project with a Lummus repre- 
sentative. 
THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, N. Y. Engineering and Sales Offices 
and Subsidiaries: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger Plant: Hones- 
dale, Pa. Engineering Center: Newark, N. J. 
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Lummus engineer points out cracking heaters in model of Petroleum Chemicals, Inc. ethylene plant. 
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THIS MONTH'S COVER 


Don Lupo, an artist associated with Gilbert Sutton, Inc... New York, 
painted the cover illustration from a photograph by Ivar Massar for 
Cities Service Oil Co. The original photograph was taken on the floor of 
a Williston Basin wildeat. Artist Lupo’s painting was in casein, a medium 
which he has used in preparing illustrations for many national magazines. 
During World War Il he served with the U.S. Marines in the South Pacific. 
Color plates are reproduced through the courtesy of William H. Walsh, 


managing editor of Serrice, house magazine of Cities Service Oil Co. 





Latin American Oil News 


CEP’s Venezuelan Production Up 
412% 


Crude production in Venezuela during 1956 
climbed some 42% to a total of 425,000 bbl for 
Compania Espanola de Petroleos. In 1955 it was 
301,360 bbl. Exploration continued at the Monagas 
and Miranda concessions, with the aid of Ameri- 
can firms. 

The company operates an oil refinery at Santa 
Cruz de Tenerife in the Canary islands, and storage 
facilities at Santa Cruz de Tenerife, Las Palmas, 
and Ceuta in northern Africa. 


Additional 4th for Gulf in Cuban 
Well 


Cuban Gulf Oil Co. has acquired an additional 
one-eighth interest in the Escambray No. 1 well 
being drilled jointly by Consolidated Cuban Petro- 
leum Corp. and Texas independent oil man C. J. 
Simpson. Consolidated and Simpson took a farmout 
from Cuban Gulf on a 250,000-acre block located 
in central Las Villas province. 


To Hold Conference on Latin America 


Opportunities for USA business to participate 
more actively in the economic development of the 
20 Latin American republics will be the theme of a 
three-day conference to be held at the Harvard 
Business School September 9-11—with more than 
400 executives and government leaders from both 
North and South America participating. Among 
leaders who will address the conference are Dr. 
Galo Plaza, former president of Ecuador, and Roy 
R. Rubottom, Assistant Secretary of State for Inter- 
American Affairs. 


Market Brand Names in Mexico 


Ten private companies now buy base-stock 
lubricating oils from Petroleos Mexicanos, and 
import additives for blending before selling under 
their own hrand names. The ten include: Mobil 
Oil de Mexico SA, largest private marketer of 
lubricants in Mexico: During 1956 the company 
marketed about 45% of all Mexico produced oils 
sold under private brand name. 

Texaco SA, second largest marketer of private 
lube oils, with 17% of the business. 

Cia. Commercial Importadora SA, a Mexican 
company operating under the brand name 
“Quaker State.” 

Mexican Trading Co., a Mexican firm, exclusive 
distributor in Mexico of Sun Oil Co. products, 
selling lube oils under name “Sunoco.” 

Llantas y Vehiculos SA, which operates under 
an agreement with Ashland Oil and Refining Co. 
for handling “Valvoline” motor oils. The firm also 
imports, wholesales, and retails tires, tubes, auto 
parts, and accessories. 

Cia. General de Lubricantes SA, which operates 
under an agreement with Standard Oil Co. (N.J.) 
for handling “Esso” products. 

Cia. Comercial California SA, selling “RPM” 
products. Pemex blends and packages the products 
according to Cia. formula. 

Cia. Comercial Euzkadi, which handles “Veedol” 
oils under agreement with Tidewater Oil Co. 
Pemex blends and packages according to Cia. 
formula. 

Distribuidora International SA handles “Inter- 
national” brand motor oils under agreement with 
International Lubricant Corp. Pemex blends and 
packages. 

Sears Roebuck de Mexico SA, which sells “All 
State” motor oil, which Pemex blends and packages. 

Several of the companies import much lube oil 
which is not produced in Mexico. Mobil Oil and 
Texaco do this. 

Base oils produced by Pemex and sold to private 
companies for blending, packaging, and marketing 
came to 250,000 bbl, or 30% of all lubricating oils 
produced by Pemex, in 1956. 


Million Trinidad Acres Leased 
Offshore 


More than a million acres of offshore licenses 
have been issued. They form a belt around the 
island extending south from the latitude of the 
Port of Spain. Of these marine licenses, Dominion 
Oil holds half a million acres. Some 448,000 acres 
are equally divided between Trinidad Northern 
Areas and Trinidad Development Co. Two small 
units are held by Antilles Petroleum and Kern 
Trinidad Oilfields. 

Two marine wells have come in, and have been 
turned over to Shell Trinidad for production. The 
cost of the two marine wells was five times the 
cost on land. 

Two important changes during the past year were 
the outright purchase of the Trinidad Oil Co. 
(formerly Trinidad Leaseholds Ltd.) by The Texas 
Co., and the purchase of the Trinidad Petroleum 
Development Co. by British Petroleum Ltd. and 
the transfer of the head offices from London to 
Trinidad for tax savings and depletion allowances. 

The Suez crisis helped Trinidad to make a new 
record, with production up to 29 million barrels 
for the year, and a one-day peak of 84,000 bbl. 


Brazil Reports Activities 


Crude production in May is estimated at 767,560 
bbl (24,760 b/d). Rigs operating in May num- 
bered 44. 

Petrobras, which began drilling wildcat No. 4-AZ 
in Nova Olinda area in May, planned to start 
drilling another (No. 5-AZ) in the immediate 
future. Production tests on No. 2-AZ, Marica Is- 
land, to determine the commercial value, were 
begun in April. Drilling at No. 1-AZ, Nova Olinda 
(suspended at 11,000 ft in 1955) has been resumed. 

Brazil is negotiating the building of seven 32,000 
dwt tankers, and is considering ordering ten of 
5,000-10,000 dwt to replace the small coastwise ves- 
sels now in service. 

The Petroleum Council has decided (Resolution 
2-57) that Art. 45 of Law 2004 (see WORLD 
PETROLEUM, November 1953) forbids conces- 
sionaires of private refineries to increase effective 
capacity, not nominal capacity as quoted in the 
deed of authorization. In view of this resolution, 
the maximum effective processing capacity of the 
Capuava refinery, obtainable with the original in- 
stallations, is recognized as 31,000 b/d. The council 
recommends ascertaining the maximum effective 
capacity of other private refineries, so that it may 
be recognized in each case. 

The 18-in. Santos-Jundiai pipeline for trans- 
porting fuel oils, which had become choked by the 
oil derived from Bahia crude, was ruptured while 
clearing on May 18, and again on May 20. Normal 
supplies to the Sao Paulo area, other than to the 
Piratininga power station, were resumed on May 22. 


National Rig for Bolivian Gulf 


T. N. Law, president of Falcon Seaboard Drilling 
Co., Tulsa, has announced that a new National 130 
rig has been shipped to Boyuibe, Bolivia, for the 
drilling of Bolivian Gulf Oil Co.’s first wildcat 
in the joint concession there. Falcon Seaboard owns 
a 7% interest in GOGOC. 


Venezuelan Crude Price Reduced 


Creole Petroleum Corp. announced, July 3, a 
reduction of 5 cents per barrel in the price of San 
Joaquin, Venezuela, crude. The new price is $3.34 
per barrel for 41.0 to 41.9 API crude. Creole’s pre- 
vious price was $3.39. 


Erratum 


Credit to Venezuelan Oil Scouting Assn., Caracas, 
Venezuela, was not given in our July 1 issue for 
the pipeline maps contained, pages 126 and 128. 
These maps were based on VOSA’s large-scale 
maps, which are available through the company at 
Apartado 3963, Caracas, Venezuela. 


Syndicate Buys Petroleos Hondurenos 


A group of oil interests recently purchased all 
of the stock of Petroleos Hondurenos SA, owner 
of an exploratory concession for pertoleum and cer- 
tain other minerals covering some 11 million acres 
in the states of Santa Barbara and Olancho in 
Honduras. The members of the syndicate partici- 
pating in the purchase are Georesearch Inc.; 
Colonel D. Harold Byrd; American Maracaibo Co.; 
Oil and Gas Property Management Inc.; Justiss- 
Mears Oil Co.; Western Hemisphere Inc.; and 
McRae Oil and Gas Corp. 


Caribbean Companies Take New 
Names 


Two subsidiaries of Pan American Petroleum 
Corp. operating in the Caribbean area have taken 
new names. Jamaican Stanolind Oil Co. has be- 
come Pan Jamaican Oil Co. Pan Jamaican holds 
prospecting licenses on the entire island of Jamaica 
and its tidelands. 

Venezuelan Pan American Petroleum Corp. has 
become Pan Venezuelan Oil Co. Pan Venezuelan 
has been, and is, conducting surface geological and 
geophysical operations in eastern and western 
Venezuela, chiefly in varying joint-account oper- 
ations with other oil companies active in the 
country. 

The third Pan American subsidiary in the 
Caribbean, Cuban Stanolind Oil Co., will retain 
its name for the present. 


Bids for Argentine Oil & Gas Lines 


North American Utility and Construction Co. is 
one of 15 firms seeking a go-ahead from officials of 
Argentina to construct a multimillion oil and 
natural-gas pipeline system in the country. A con- 
sortium of firms, with some USA interest and much 
European, is another bidder. The outfit is the In- 
ternational Contractors and Suppliers Assn. William 
Brothers of the USA is in on this. 

1. North American is connected with the Fish 
Engineering Co. of the USA, which has built large 
oil and gas lines in the USA and installed four 
compressor stations in Argentina on the gas line 
between Commodore Rivadavia and Buenos Aires. 
Marcel DeGraye is Argentine representative for the 
firm. Projects proposed by Argentina are as fol- 
lows: The third section of the 937-mile oil pipe- 
line from Campo Duran to San Lorenzo; the first 
two sections, from Campo Duran to Embaracacion 
and on to Tucman, a total of 375 miles, already 
have been laid, or contracted for. The 562-mile 
third section of 1234-in. pipe is to bring some 
60,000 b/d of crude to the San Lorenzo refinery. 

2. A 1,062-mile natural-gas line from Campo 
Duran to Buenos Aires to carry 10 mcf per day 
from the Salta fiields. The line is to be 24-in. to 
San Nicolas, and 22-in. diameter on to the capital. 
The line is to run parallel to the oil line up to 
Santa Fe. Four compressor stations are asked for 
and an advance estimate of $95 million has been 
made. 

3. A treating plant and other installations at 
Campo Duran, for the recovery and collection of 
crude and to supply electric power for operation 
of the pipeline. 

4. An 500-mile oil-products pipeline from Lujan 
de Cuyo to La Plata, to carry oil to the YPF re- 
finery at La Plata. Three pump stations and stor- 
age tanks and depots are called for. 

North American bid on the first three jobs— 
proposing $23,555,000 for services and imported 
materials, but not line pipe; $52,050,000 for line 
pipe and other sums. Alternatively, North American 
proposed to build a steel plant in Spain using 
Argentina’s balances there to pay for the labor; 
or to install a steel pipe plant on a ship, an aircraft 
carrier which it could buy to transport the sheet 
steel. An eight-year payment period was pro- 
posed, and North American discussed use of USA 
Public Law 480 funds for indirect financing. 

ICSA consortium proposed to construct all four 
projects, and also to do additional oil construction 
work for several foreign currencies, adding up to 
the equivalent of $268 million. A prime mover in 
the firm is Compagnie Industrielle des Travaux, 
represented in Buenos Aires by Jean Laurens 
Delpech. A part of the venture is Williams Broth- 
ers, Tulsa, Okla. ICSA suggested 38 months to 
complete the work. 
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Canadian Notes 


7.5 Billion Barrels New Crude 
Required 


Canadian oil industry is entering an era of ex- 
ploration during which 7.5 billion barrels of crude 
must be discovered to fulfill market requirements 
of 14 million b/d anticipated by 1967, according to 
Paul L. Kartzke, vice president of exploration and 
production, Shell Oil Co. Mr. Kartzke told Canadian 
contractors that meeting this objective will call for 
an increase in drilling of at least 20% over the rate 
during 1956 when the industry drilled 2,516 develop- 
ment wells and 786 wildcats. Of the 1956 develop- 
ment welis, 2,203 became oil producers and 113 be- 
came gas producers. This was a success ratio of 92%. 
Of the wildcats, 117 produced oil and 78 were 
gassers. 

Pointing to crude-hungry markets on the horizon 
in the Pacific Northwest, Mr. Kartzke said the north 
central states, California, and possibly Japan made 
these marketing estimates: Ten years from now the 
Canadian oil industry wi!' be supplying 70% of all 
Canadian consumption as compared to 54% at the 
present time. By 1967, the industry will be export- 
ing approximately 400,000 b/d of crude. “By pure 
coincidence of timing, these figures place the crude 
requirements at 1.4 million b/d, or exactly the con- 
sumption of Canada at that time; in other words, 
exports and imports will balance.” 

“In Canada, the present ratio of reserves to pro- 
duction is approximately 18 to 1. In the United 
States, it is 10 to 1. If we are going to preserve a 
reasonable backlog of say 15 to 1 to meet the an- 
ticipated markets we have outlined, the industry 
will have to discover 7.5 billion barrels during the 
next 10 years.” To find and develop such reserves, 
Mr. Kartzke said some 38,000 wells will have to be 
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drilled, or twice the number drilled in Canada since 
the industry began. Based in an average depth of 
4,000 ft plus, this means 160 million ft of hole will 
have to be drilled. 

As for the hunting ground—it’s good, said Mr. 
Kartzke: In the vast areas of northern Alberta, 
only one wildcat has been drilled for every 700 
square miles, and in the Northwest Territories 
only one wildcat per every 7,000 square miles. In the 
southern foothills to the west, where drilling is diffi- 
cult and deep, only one wildcat for every 500 square 
miles has been drilled. “We have over 90% of our 
exploration job yet to do.” 

Mr. Kartzke also predicted stepped-up drilling for 
development of gas fields as result of improved 
markets and indications of price increases for pro- 
ducers. 


Levy Retained For Canadian Survey 


Independent Canadian oil producers are taking a 
long look at Canada’s marketing picture in a “fact- 
finding” move which may result in efforts to cut 
back foreign imports. As announced in Calgary, 
Alberta, several independent oil-producing firms 
have retained New York petroleum consultant 
Walter Levy to make an oil-market survey to de- 
termine Canada’s exact status regarding markets 
for production. The undertaking thus far primarily 
involves four companies: Home Oil Co. Ltd., Merrill 
Petroleums Ltd., Western Decalta Petroleum Ltd., 
and Canadian Homestead Oils Ltd—all with head 
offices in Calgary. 

The six-month study will include actual and po- 
tential market outlets for western crude, the com- 
petitive position of Candian oil, and the economics 
of building a 400-mile oil pipeline from Toronto to 
the Montreal market which now uses foreign crude. 


Equipment Tariffs Opposed 


Import tariffs on iron and steel. pipe, as proposed 
by the Tariff Board of Canada, have drawn sharp 
criticism in the Canadian oil industry as posing a 
threat to Canada’s competitive position on the world 
oil market. Board recommendations for tariff pro- 
tection against imports of casings and tubing, which 
now enter the country duty-free for use in oil- and 
gas-industry operations, were contained in a 100- 
page report made public in Ottawa in mid-June. 

These recommendations had been made over pro- 
tests of the Canadian Petroleum Assn. 

An import tariff of 2212% asked by the Canadian 
steel manufacturers would result in an average in- 
crease in cost of $3,200 per well drilled, representing 
an increase of costs of about $10 million in one field 
alone—a situation which would tend to discourage 
exploration and endanger Canada’s competitive 
position on the world oil market. 


Canadian Gas Lines To Spend 
$2 Billion 


Capital requirements for natural-gas transmission 
lines, distributions systems, and collateral opera- 
tions will amount to $2 billion over the five years 
from 1957 to 1961. This was estimated by D. K. 
Yorath, president of Northwestern Utilities Ltd., 
Edmonton, in an address to Canadian Gas Assn.’s 
50th annual meeting. 


Alberta’s Devonian Discovery 


The Innisfail oil pool of west central Alberta may 
be one of the most significant Devonian reef dis- 
coveries of the past four years, since the big trend 
has been to Cardium sand oil. Location is northeast 
of the Mississippian group of fields at Westward Ho 
and Sundre. It is about 50 miles straight north of 
Calgary and the same distance west of the Devonian 
reef Fenn Big Valley field. Canadian Oil Companies 
Ltd. and The Calgary & Edmonton Corp. Ltd. are 
operators. 


Canadian Husky Refinery Expansion 


Canadian Husky Oil Ltd. has announced a major 
expansion program for its refinery at Fort William. 
Contracts have already been awarded for additions 
to the plant which will cost nearly $700,000. Con- 
struction is scheduled to get underway this fall. 


Import Exemption For National 
Defense 


In the face of possible import restrictions by the 
USA, the Canadian Petroleum Assn. has reaffirmed 
its stand that a continental oil policy between the 
USA and Canada is essential to mutual defense. 
Reaffirmation was made by a report which notes 
that exemption from American import restrictions 
of Canadian crude going to USA has been urged by 
a resolution adopted unanimously by the Texas 
State House of Representatives. 


Kaveler Engaged For Saskatchewan 


Herman H. Kavaler, Tulsa, Okla. has been en- 
gaged as a consultant by the Oil and Gas Conserva- 
tion Board and by the Department of Mineral Re- 
sources, Saskatchewan. 


**Made-In-Britain Equipment” For 
Canada 


More “Made-In-Britain” equipment will be used 
in the Canadian oil industry if efforts of a touring 
delegation representing the Council of British Manu- 
facturers of Petroleum Equipment bring desired re- 
sults. Representing 450 mechanical and electrical 
engineering companies in the United Kingdom, the 
group toured Canada during June in order to de- 
termine first-hand the equipment needs of the Ca- 
nadian oil industry with a view to meeting those 
requirements. Centers visited included Calgary, Ed- 
monton, Vancouver, Sarnia, Regina, and Ottawa. 


Single Well For Production and 
Pressure Maintenance 


A “unique pressure-maintenance development 
never tried on this continent before” has been an- 
nounced by Mobil Oil of Canada Ltd., as a project 
already under way at Mobil’s Duhamel field near 
Camrose, Alberta. Gas to maintain pressure in the 
28-well field is being injected down the same bore 
hole used to produce oil. Present production from 
the field is 1,800 b/d. Anticipated increases in ulti- 
mate oil recovery were not estimated. 

Gas is forced down the casing outside the produc- 
tion tubing and enters the formation gas cap through 
perforations above a packer separating the oil and 
gas zones. More than one million cubic feet a day 
of waste gas from the field itself is being forced 
through the single injection well into the formation. 
Mobil Ojil’s engineers believe the conservation 
scheme will maintain pressure for all 28 wells in 
the field and increase ultimate oil recovery. Pro- 
ducing from the D-3 Devonian formation, the Du- 
hamel field is termed perfect because the gas-oil 
contact surface remains horizontal as the oil is pro- 
duced. This enables the injection gas to spread out 
in the formation without sealing off production 
around the bore hole. Duhamel was the first oil 
field discovered by Mobil in Canada. It has been 
producing for seven years. 


Sinclair Steps Up Western Exploration 


A major exploration program in western Canada 
will be undertaken during 1957 by Sinclair Oil and 
Gas Co.’s wholly-owned Canadian subsidiary at an 
estimated cost of $10 million. Plans for the program 
were announced by P. C. Spencer, Sinclair’s presi- 
dent, at a news conference in Calgary during a tour 
of Canadian holdings along with other company offi- 
cials from New York and Tulsa. An expenditure of 
some $8 million will be allocated equally between 
Alberta and British Columbia, and the balance will 
be earmarked fer Saskatchewan under present 
planning. 


Cawley Saskatchewan Deputy 


James Thomas Cawley, petroleum engineer, a 
member of the Saskatchewan Mineral Resources 
staff for the past 17 years, has been appointed 
Deputy Minister of the Department of Mineral Re- 
sources—succeeding C. A. L. Hogg, resigned. The 
new deputy minister will also fill the position of 
chairman of the provincial Oil and Gas Conserva- 
tion Board. 
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NEW Insulated Pantagraph Hangers 
available with HORTON FLOATING ROOFS provide 
virtually Lightning Proof Protection 
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A new pantagraph hanger, designed by CB&I for use with the 
Horton® Seal, has a large number of shunts spaced equally around 
the roof above the seal fabric. The underseal hangers are insulated 
so that the current induced by lightning must pass through the 
shunts. This eliminates the possibility of sparks in the rim space. 
Ignition cannot occur when lightning strikes on or near the tank. 

All floating roofs have a rim space which may contain a flammable 
mixture. The important thing is to avoid a source of ignition in 
the vapor space. The new CB&I design of shunts and insulators 
eliminates the possibility of ignition by lightning-induced sparks. 
Now you can have lightning protection in addition to proven 
safety from exposure fires. 


Horton Seals equipped with CB&I’s new insulated pantagraph 
hangers are available on Horton Double-Deck, Pontoon and Pan 
Floating Roofs. Complete information, estimates or quotations 
may be obtained by writing our nearest office. 









Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston * Chicago © Cleveland © Detroit * Houston 
New Orleans © New York © Philodelphio © Pittsburgh © Solt Loke City 
San Francisco * Seattle * South Pasadena © Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 
Australio, Cuba, England, France, Germany, Maly, Jepon, Netherlands, Scotlend 
SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Lida, Rio de Janeiro. 
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Cutaway view of a Horton Seal with new 
insulated pantagraph hanger designed to pro- 
vide virtually lightning proof protection. Insu- 
lation on undersea! hangers prevent lightning 
induced currents from passing through them 
ond large area stainless steel shunts carry 
currents from the floating roof across the 
fabric and to the tank shell. 





To Study Refining Concentration 
. 


US Senators, out to show there is more concentra- 
tion in petroleum refining, are faced with the stark 
fact that the reverse may be the case. Thus, the 
four largest oil-refining companies accounted for 
37% of the value of all shipments from refineries 
in 1947, but only 33% in 1954. The eight largest had 
59% in 1947, but dropped to 56%. The 20 largest 
had 83% in 1947, and climbed a notch to 84%. 

Figures were prepared by US Census Bureau at 
request of Senate Judiciary Subcommittee on anti- 
trust, and cover share of the business held by largest 
companies in all manufacturing fields. While con- 
centration went down in oil refining and in many 
other industries, this is not so with steel, automo- 
biles, and scores of industries. Thus, the senators, 
led by Senator Joseph C. O’Mahoney (D., Wyo.), are 
expected to press for a study next year. 

Finally, the report shows a total of 277 refining 
companies in 1947, dropping to 253 in 1954—with 
value of shipments of $6,623,708,000 in the earlier 
year climbing to $11,757,218,000—these figures in- 
clude shipments other than major petroleum 
products 


Large Equippers “Up” Sales Share 


Large manufacturers of oil-field machinery and 
tools increased slightly their share of the value of 
shipments in the industry in the past few years. 
Thus, the four largest manufacturers had 33% of 
the business in 1947, and 35% in 1954. The eight 
largest went from 47% to 48%. The 20 largest 
dropped from 69% to 67%. 

They show some 204 companies in 1947 with total 
shipments of $288,853,000; and, in 1954, some 319 
companies with shipments of $513,383,000. 


Refinery Sales Increase 


Closing of the Suez Canal and other factors 
boosted sales of oil-refining companies to $7,310 
million, an all-time high in the first quarter of this 
year, according to Securities and Exchange Com- 
mission and Federal Trade Commission. Profits after 
taxes were $806 million, less than the $827 million 
in 4th quarter of 1956, but well above 1st 1956 
quarter of $651 million. 


IPAA for 5-Cent Crude Rise 


IPAA president Robert L. Wood is urging that any 
crude oil prices rises be made in several small bites, 
rather than one big one. With the steel price rise, 
he explained two forces recently have added to 
costs of oil producers. One is a rise in wages costing 
$100 million, or 3.75 cents a barrel of crude. The 
other is the steel price rise, to cost $36 million, or 
about one cent a barrel. He suggests a 5-cent-per- 
bbl rise in crude-oil prices. 

Oil-well drilling contractors, too, are urged to 
consider higher steel prices in placing their bids. 
An increase of 75% to 10% in the costs of steel 
goods used in drilling has been forecast. 


By Joseph Huttlinger 


Hawaiian Refinery for Future 


Construction of a new oil refinery on Sand Island, 
near Hawaii, proposed by Standard Oil Co. Cali- 
fornia, seems in the future. First, there must be 
legislation to transfer island from US Army to 
Department of the Interior. Then the Congress must 
approve. Secretary of Interior Fred Seaton sees 
much “negotiation” ahead before agreement on a 
bill. 


Anderson Sees Depletion Distinction 


Secretary of the Treasury Robert B. Anderson, 
former oil man, sees a definite distinction between 
an income-tax depletion allowance for a person who 
drills oil wells and one given an investor. He says 
he’s willing to study the matter, presumably to come 
out for or against changes to recognize the distinc- 
tion—explaining “there is a very proper area of 
concern between those people who are actively 
engaged in exploration for and development of the 
mineral resources that have been developed.” Both 
receive the allowance, 2712% for crude oil and gas 
production, under “constitutional limitations” on 
levying taxes for one group, and not for another. 

Mr. Anderson was born in Burleson, Texas, June 4, 
1910. A lawyer, he was a member of the Texas legis- 
lature, president of the Mid Continent Oil and Gas 
Assn.; manager of the W. T. Waggoner estate, 
Vernon, Texas; Secretary of the Navy; and Deputy 
Secretary of Defense under President Eisenhower; 
and, most recently, president of Ventures Ltd., New 
York, an international mining concern. 


Canadian Export Gas Brings Problems 


Canadian gas will be coming to the USA, but 
months of hearings and decisions are yet needed 
from US agencies. Complaints are mounting, mean- 
while, as coal miners and railroad workers see loss 
of jobs with new gas supplies, but are making little 
impression at Federal Power Commission. 

More important, perhaps, is Department of Jus- 
tice’s study of the involved case. Charges are before 
DJ of antitrust violations by some of the competi- 
tors to Tennessee Gas Transmission Co. and Mid- 
western Gas Transmission Co. Justice could do 
something. More likely, it will do nothing; but DJ 
study has tempered some opposition, and idea of a 
treaty between the USA and Canada is revived 
covering oil and gas. Perhaps other commodities 
would be covered. Example of what a treaty could 
cover: Now, the USA has control of gas once it 
reaches the USA, and has much to say about price 
and supply. But Canada has say-so before gas 
crosses the border. Unless the two governments can 
get together, there can be no positive assurance of 
ample supply for years ahead, or of fair prices for 
consumers. 


Synthetic Rubber Competes 


Government’s synthetic-rubber industry, sold to 
private industry about two years ago, is moving near 
a “fully competitive status,” according to Attorney 
General Herbert Brownell, Jr. The report is the 
second annual one to Congress on the industry, and 
whether vigorous competition is developing. Copies 
are available from the Department of Justice. 


Alberta Gas Line to San Francisco 


Pacific Gas and Electric Co., San Francisco, said, 
July 12, it plans to construct a 1,300-mile natural- 
gas pipeline system from the gas fields of Alberta 
to Antioch, near San Francisco, at $330,000,000 es- 
timated cost—with initial daily deliveries by 1960 
to be 400 mmef. At time of announcement, no formal 
applications had been filed with authorities—includ- 
ing US Federal Power Commission and the govern- 
ments of Alberta and Canada, which must give 
approval. 

Norman R. Sutherland, PG&EC president and 
general manager, said: “We have worked out co- 
operative agreements with Canadian Western Nat- 
ural Gas Co. Ltd., of Calgary, and Northwestern 
Utilities Ltd., of Edmonton, which are gas-distribut- 
ing utilities in Alberta, for purchases, sales, and 
transmission of gas to the mutual advantages of the 
companies and their customers.” 

About: 550,000 tons of large-diameter pipe would 
be needed. The line would start near Edmonton, 
and go through and over several mountain ranges. 
The Bechtel Corp. would assist in the design, en- 
gineering, and costruction. Blythe & Co. will help 
in the financing. 

Skepticism within the gas industry comprehends 
merely a possible threat to help Pacific obtain better 
prices from El] Paso Natural Gas Co., which supplies 
69% of the gas for the Pacific system. As owner of 
a gas pipeline, the company would come under FTC 
control—something which it has sought to avoid. 
Whether line is built or not, it could mean some- 
thing to El Paso. El Paso, in addition, still is under 
study by the Department of Justice in connection 
with its purchase of controlling interest in Pacific 
Northwest Pipeline Corp. early this year. 

Pacific Gas operates in northern and central Cali- 
fornia. It imports about 900 mmcf daily, some two- 
thirds of its supply, and obtains the rest in 
California. 


Greek Dresser Team for Drilling Mud 


Dresser Industries Inc., Dallas, Texas, has teamed 
up with a Greek firm for a barite mining enterprise 
on the island of Mykonos in the Aegean Sea. Barite 
is a component of the mud used in oil-well drilling. 
Dresser and Mykonos Mining Co. SA have formed 
a new firm, the Mykobar Mining Co. SA. Each has 
half the capital stock. ICA guaranty has been 
obtained. 


Rifle Shale Plant at Standstill 


Government’s oil-shale plant at Rifle, Colo., is 
virtually at a halt. Congress allowed some $135,000 
to maintain the plant for the year ahead, and that’s 
all. Members of a House Appropriations subcom- 
mittee said they want to order the Department of 
the Navy to dispose of the plant. But Senate Appro- 
priations subcommittee opposed this. At present, 
thus, the Navy will keep the plant in standby. 


6.7 Million B/D Demand in August 


US oil producers are operating at lower levels now 
that the crisis of the Suez Canal is over. Thus, 
Bureau of Mines estimates a demand for USA do- 
mestic crude during August 6.7 million b/d, against 
6.9 million b/d for July and 7,076,400 actual demand 
for August 1956. August figures, if confirmed by 
actual conditions, would be the lowest since May 
1955, when actual demand was 6,654,000 b/d. At the 
peak last March, USA domestic oil demand was 
7,820,000 b/d. 

Actual production of USA crude in August, Sep- 
tember, and October is forecast by IPAA as 6,900,000 
b/d. Both the bureau and the IPAA claim “high rate 
of imports” of crude are major factor in the tapering 
off, along with high levels of stocks of products and 
small increases in demand for products. 
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All CAPOSITE moulded insulation materials 
are made of Amosite asbestos. The photo- 
graph clearly demonstrates the immense 
volume which is obtained when the natu- 
ral Amosite is fiberised—the sign of high 


efficiency as an insulating medium. 








CAPOSITE MOULDED ASBESTOS FIBRE PIPE INSULATION 
EFFICIENCY DATA SHEET PIPE Ze 6" ¢ 0” BOR 
CAPOSITE is supremely well suited to the a ici aaciaal 400°F 600°F 800 F 
thermal insulation of oil refineries. With TERNAL, CONDUCTIVITY 0.43 0.47 0.53 
K — B.Th.U. in. sq. ft. hr. in. °F 
a limiting temperature of 1000°F., high MEAN TEMPERATURE “F 250 350 45C 
thermal efficiency and great structural Nomina T i ; } 
Size pipe ' 
strength and resilience, CAPOSITE has 
P ; : a 6 6i” ! 135 87:7 26 23 90-6 67 4 92 ii8 
gained for itself a unique position among 102 908 107 177 929 135 270 94:3 171 
2 836 92-4 97 «#4145 94:1 118 223 953 145 
thermal insulation materials used by the 2 NG 935 | 91 125 (950 | 107 | 192 |96-0 | 128 
3 63:5 942 86 110 95:5 100 170 96-4 117 
° 3 573 948 83 100 96-0 9 154 967 109 
Oil Industry. 4 526 952 BI 91:7 %3 9 42 970 103 
8” 8i” 130 88-0 127 225 90-8 169 34 92:7 222 
14” 977 910) 108 169 93-1 137 258 945 174 
” 792 92-7, 98 138 944 120 211 955 148 
24” 674 938 92 (117 952 109 180 961 131 
These figures are compiled from results of official tests by 3” 592 946 87 103 958 102 189 966 120 
THE NATIONAL PHYSICAL LABORATORY, TEDDINGTON, computed mn 34” 53-2 5-1 84 92:7 962 96 143 % 9 iit 
accordance with formulae shown in_ BRITISH TANDARD 4” 48-5 | 95% 82 846 96-5 92 131 97-2 | 105 
SPECIFICATION appendices 











Please write for full technical details 
THE CAPE ASBESTOS COMPANY LIMITED 
114 & 116 Park Street, London, W.1. 
REGO 
Cables: Incorrupt, London. 


Enquiries in CANADA to: Cape Asbestos (Canada) Ltd., 200 Bloor Street East, Toronto, Ont. 

U.S.A.: The North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois 

SOUTH AFRICA: Cape Asbestos South Africa (Pty.) Ltd., P.O. Box 2533, Joh b ; ITALY: C PLA. 4 i 

FRANCE: Isolamiante S.A., 37 Avenue Franklin D. Roosevelt, Paris 8e. ee RpeNEED SIA... wie Sane’ Renentnn SF, Verte, TA 10307 
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London Letter 


By E. Lawson Lomax 


Equipment Purchases Increase 


First-quarter 1957 orders for oil equipment and 
materials placed by British firms amounted to £36,- 
048,703 (£38,489,995 year-earlier quarter). During 
May a Council of British Manufacturers of Petro- 
leum Equipment mission left for a visit to Canada. 
Mission’s purpose was to convey to Canadian oil in- 
dustry that practically all the latter’s requirements 
can be made, and are being made, in the UK. 


Nuclear-Power Lubes 


Research begun at Shell’s Thornton research 
center in 1953 shows lubricants under influence of 
radiation can become increasingly viscous and 
eventually may become transformed into jelly-like 
masses, with melting points in excess of 200 C, which 
largely had been insoluble in petroleum gases. Simi- 
lar effects were observed with some synthetic di- 
esters and silicones. Lubricants developed at Thorn- 
ton now show practically no change in physical 
properties at radiation doses which transform 
normal lubricants into solids. 


Ruston & Hornby Celebrate Centenary 


Part of the centenary celebrations of Ruston & 
Hornby Ltd., started in 1857 by Joseph Ruston (as 
Ruston, Proctor & Burton), was opening of a new 
engineering research center at Lincoln. It consists 
essentially of five main parts, viz., high-speed engine 
section; medium-speed engine section; gas-turbine 
section; locomotive and gear-box section; and labo- 
ratories. In connection with the centenary, the firm 
also published a book by Bernard Newman, entitled 
“A Hundred Years of a Good Company.” 


New Rail Tank Cars 

Esso Petroleum Co. has placed orders for 753 rail 
tank cars, maximum gross load each equals 35 tons. 
These cars are to be built to a new specification— 
with roller-bearing axle boxes, hydraulic buffers, 
and vacuum brakes, to comply with British Trans- 
port Commissioners requirements for 7 mph goods 
traffic trains 


Catalytic Reformer at Coryton 


The catalytic reforming unit at Mobil’s Coryton 
refinery—left idle after completion because of Suez 
crisis—is now in operation. Erected by Bechtel In- 
ternational Ltd., it has 6,000 b/d low-octane naphtha 
capacity; and consists of a pretreater for sulfur 
removal, followed by three reactors in series con- 
taining platinum catalyst. 


Petrochemical Plant for Severn Site 


If permission can be obtained from Gloucester- 
shire County Council, Imperial Chemical Industries 
Ltd. will develop 1,000 acres on the Severn, in the 
Thornbury Rural District, for manufacture of in- 
organic chemicals and organic chemicals mainly 
from petroleumwith berthing facilities for tankers 
up to 30,000 dwt—to supply local markets and ex- 
port. Investment from now until 1970’s would be 
some £100 million 


Drilling Units to Kuwait 
Davey, Pakman & Co. Ltd. recently dispatched 
five of their 300-bhp oil-well drilling units to Ku- 
wait Oil Co. Ltd. The 8-cylinder 7-in. bore engines 
are dispatched, fully contained, complete with radi- 
ator cooling, and mountained on a_ substantial 
fabricated-steel under-base. 


Personnel 


E. W. Hardiman, with Esso Petroleum Co. Ltd. 
for 20 years, has been appointed deputy sales 
manager. D. D. Campbell, with the company 10 
years, becomes regional manager (North). R. A. J. 


R. S. Gunn C. E. R. Miller 


Fowler, with the company 21 years, has been ap- 
pointed manager, Northern Division. 

Rodney Stapleton Gunn has been elected to the 
board of Regent Oil Co. Ltd., as commercial director. 
He joined Trinidad Leaseholds in 1936; served as 
chief accountant for Regent, 1949-56; then was ap- 
pointed operations manager. T.E.A. Benjamin has 
been appo‘nted publicity manager. He joined Regent 
in 1948, and has served both in the UK and the 
Caribbean 

Charles Millidge, who joined C. C. Wakefield & 
Co. Ltd. in 1918, becomes a board member, in con- 
nection with his present position as manager, 
Castrol Division. Angus Barr, with the company 29 
years, has been elected to the board, in connection 
with his position as group publicity manager. 

Gordon Richardson has become a director of Head 
Wrightson & Co. Ltd. 

Offers made to Kern Oil Co. Ltd. by Rio Tinto 
Co. Ltd. and N. M. Rotschild & Sons, May 3, having 
become unconditional, Sir Thomas D. Nicol, D. C. 
Tewson, and R. H. Young have resigned from board 
of Kern Oil Co. Ltd. and its subsidiaries. J. N. V. 
Duncan, Sir Mark Turner, Frank Byers, and Hugh 
Sanders have joined Kern board. Messrs. Duncan 
and Byers have been appointed directors of Kern 
Trinidad Oilfields Ltd.; G. W. Ivory remains chair- 
man of both companies. 

Following petroleum-industry members were in- 
cluded in the Queen’s Birthday Honor List: G. G. B. 
Watson, chairman BP (New Zealand) Ltd. and BP 
(Southwest Pacific) Ltd.; C. M. Vignoles, managing 
director, Shell Mex-BP; I. D. Davidson, lately presi- 
dent, Compania Shell de Venezuela; H. M. Jones, 
lately general manager, Anglo Egyptian Oilfields 
Ltd., Cairo; C. E. H. Druitt, petroleum attache at 
H. M. Embassy, Washington; W. B. Hesmondlalgh, 
Shell Petroleum Co. Ltd.; Esso Petroleum Co. Ltd 

Sir Stephen Gibson resigned June 30 as managing 
director of Iraq Petroleum Co. Ltd. and associated 
companies after 742 years in that office. G. H. Her- 
ridge has been made managing director, and H. W. 
Fisher “joint managing director.” Mr. Herridge, who 
joined Turkish Petroleum Co. in 1926, spent many 
years in the Middle East. He was appointed execu- 
tive director of the Iraq Petroleum Co. group in 
1953. Mr. Fisher, who joined S. O. (New Jersey) in 
1927, since 1954 has been in London as Jersey, 
shareholders’ representative in the UK and chair- 
man of its coorlination committee for Europe. 

I. D. Davidson has been appointed to the boards 
of Shell Petroleum Co. Ltd. and NV de Bataafsche 
Petroleum Mij., as of July 1. 

A. W. Hard'e has been appointed managing di- 
rector of Shell-Mex and BP Ltd. 

Sir Leonard Sinclair has relinquished his posi- 
tion as managing director of Esso Petroleum Co. 
Ltd., but remains board chairman. Hugh Tett, a 
managing director, is now chief executive of the 
company. N. P. Biggs has been appointed a manag- 
ing director, and A. W. Woolridge a member of the 
board. Captain Frnest Tyrell has been appointed 
commodore of Esso’s company-owned 38-vessel 
tanker fleet of almost 34 million tons. 

In Mobil Oil Co. Ltd., Sir Nevil Macready has 
been appointed manager of the supply department 
—reporting to A. J. Paul, director and manager of 
the department. 

As of June 14, F. E. Cowley, one of Mobil’s valued 
employees, retired after 46 years’ faithful service. 

C. W. Hamilton, board chairman of the Gulf Lon- 
don Co, retired after 41 years’ service. Having 
jo'ned the American parent in 1916 as chief geol- 
ogist, in 1940 he was elected Gulf Oil Corp.’s vice 
president for activities outside the USA and Can- 
ada, and in 1955 was transferred to London. 


Tanker News 


Furness Shipbuilding launched the 24,800 dwt 
tanker SSST “London Tradition” at Haverton Hill 


E. W. Hardeman D. D. Campbell 


4. A. Barr R.A. J. Fowler 


yard, April 29, 1957, for London & Overseas 
Freighters. Sponsor was Mrs. Phyllis M. Formhold. 

Kockums Mekaniska Verstads AB, of Malmo, 
Sweden, launched the 33,000 dwt motor tanker 
“Butmah,” May 10, 1957. It is for Compagnie Naval 
des petroles, Paris. Sponsor was Madame Poirer, 
wife of Louis Poirer, director of the Ministry of the 
Merchant Marine, France. 

De Rotterdamsche Droogdok Mij. NV has an- 
nounced launching, on May 11, of the 18,100 dwt 
geared turbine-driven tanker “Kelletia” for Royal 
Dutch-Shell group. Launching ceremony was per- 
formed by Mrs. A.N.J.J. van Lammeren-Deckers, 
wife of Professor Dr. Ir. W. P. A. van Lammeren, 
superintendent of Netherlands Ship Model Basin, at 
Wageningen. 

Gotaverken Shipyard, Gothenburg, Sweden, 
launched on May 7, 1957, the 30,000 dwt motor 
tanker “Inger Knudsen,” being built for Knut Knut- 
sen OAS, Haugesund, Norway. 

Hawthorn Leslie (Shipbuilders) Ltd. launched at 
their Hebburn yard, on May 13, the 32,000 dwt STS 
“British Courage.” Vessel was named by Mrs. M. 
Dunkley, wife of G. W. Dunkley, a director of Iraq 
Petroleum Co. Ltd. 

Gotaverken Shipyard, Gothenburg, Sweden, de- 
livered to its owners, Skibs A/S Nordheim and 
A/S Vestheim Ditley-Simonsen & Co., Oslo, the 
33,850 dwt turbine tanker “Hugo Hammar” after 
successful sea trials. 

Esso Petroluem Co. Ltd. has announced an order 
for two new 47,000 dwt supertankers from Vickers- 
Armstrongs Ltd., to be completed in 1962 and 1963 
A similar third vessel is to be built by Kockums, 
of Malmo, Sweden; delivery 1961. Options are held 
to increase the size of these vessels and, if required, 
of some fifteen 65,000 dwt vessels previously 
ordered. 

British Petroleum Co. is laying up 12 tankers 
temporarily—with full cargoes aboard. They will 
serve as storage which quickly can be moved to any 
desired destination. 

The 32,000 dwt S. T. tanker “British Leader,” 
built by John Brown (Clydebank) Ltd. for BP 
Tanker Co. Ltd., was launched June 26. Mrs. Robert 
Gillespie, wife of a managing director of British 
Petroleum Ltd., performed the ceremony. 

At the launching, J. H. Jackson, director and 
general manager of BP Tankers Ltd., said his com- 
pany had placed orders for 26 new tankers totaling 
1,150,000 dwt—all to be built in British yards, for 
1960-63 delivery; estimated cost £80,000,000. Orders 
comprise seven 65,000 dwt vessels and nine 50,000 
dwt. 

The 24,800 dwt S.T. tanker “London Resolution,” 
built by Furness Shipbuilding Co. for London & 
Overseas Freighters Ltd., was launched from Hav- 
erton Hill Shipyard, June 27. 

Following recently built vessels have been 
launched and delivered to their owners: 32,000 dwt 
“British Glory,” built by Vickers-Armstrong for 
BP Tankers; 31,700 dwt “Alan Evelyn,” built by 
Furness for British Oil Shipping Co.; and 16,000 
dwt “British Renown,” built by J. R. Thompson & 
Son. 
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Engineered to handle the longest drill-pipe strings 


and heaviest casing programs 


First 
500-ton Hook! 


BJ “S500” HYDRAPLEX 


Once again Byron Jackson gets to the petroleum industry first with the 


time it’s the first 500-ton Capacity hook a new concept in hook design with upel 


strength for safely handling the longest strings of drill pipe and casing ever run or 
contemplated! 
The new tool is much more than a beefed-up version of the hooks you're used to 


seeing on drilling rigs. It was engineered from the ground up by BJ 
result is Model 5500, a handsome giant, which no more resemble 
than today’s automobiles resemble grandpa’s buggy 

And the “5500” is packed with features that make drilling easier and safer. It ha 
the patented BJ Hook Positioner which automatically turns the 
toward the derrickman and takes the fumble out of pipe handling 
sive Hydraulic Snubber no more drill pipe bounce, b 
maintenance 


elevator handle 
There's the exclu 


attered joints, nor higt 


With the “S500” there's no lopsided elevator loading or swing and sway. A massive 
flexible pin connection allows an uneven load to automat 
cally correct itself 

There's plenty of weight 9950 pounds! It falls fast and 
straight even when the largest diameter lines are used 


Ihere’s unmatched strength a 500-ton API-rated capac 
ity to give strength to spare in today’s deep offshore and 
onshore operations 

For further information, ask your BJ field 1 
or write for the new Hydraplex bulletir 


C 


EU? Exclusive Hook Fositoner 
gone &. a7ely Device 
Thal’ a feed Work Saver! 


Taking the lead in supplying the industry with the heavier 
duty equipment it needs, BJ recently introduced the first 500 
ton capacity elevator-spider in a unique combination tool 
that serves in either function. The new 500-ton hook is 
another in the BJ line of larger, safer, stronger equipment 
that will one day be an absolute “must” for all deep drilling 
operations 


Export Address: 580 Fifth Avenue, Suite f vy Y 


AUGUST, 1957 i. 





REED doubles production of Flash Welded Tool Joints! 


R ED is installing a complete new additional system for 
flash welding tool joints to drill pipe, and for two very 
good reasons. First, your ever-increasing requests for 
Reed Flash Welded Tool Joints far exceed our present 
production capacity, and second, the enviable performance 


record of Reed Flash Welded Tool Joints... 


There has never been a failure in the weld 
of a Reed Flash Welded Tool Joint in field 


use throughout the world! 
Reed is the only manufacturer of flash welded tool joints 


that can make the foregoing statement. This unexcelled 


record of Reed Flash Welded Tool Joints is a direct result 


of Reed’s more than twenty-five years of leadership ex- 
perience in the manufacture of all types of tool joints. 
Reed has successfully produced approximately two million 


pairs of tool joints. 


Installation of this second giant resistance welder, custom- 
engineered to Reed’s specifications, will double Reed's 
capacity to produce flash welded tool joints and make 
delivery to your requirements. Every precaution will be 
taken to insure that this second machine will maintain 


Reed’s record of never having had a failure in a weld. 


Whatever your requirements in standard or special tool 


joints, ask the leader—ask your Reed man! 


#s. REED ROLLER BIT COMPANY socustoni. texas 
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For one thing BORN builds nothing but heaters . . . 
heaters for every process heating requirement. For over 
forty-two years BORN has specialized in this field and 
as a result BORN HEATERS are known for their close 
control, economical, trouble-free operation plus ex- 
clusive safety features not found on any other heaters. 
During this ttme BORN HEATERS have built a repu- 
tation for producing day after day with no expensive 
“down-time” for frequent servicing and repairs. 


No wonder BORN HEATERS are specified time 
and time again by clients whose names are the Who's 
Who of the Oil Industry. 

For the complete story on a BORN HEATER to fit 


your needs, write, wire or call your BORN representa- 
tive. He's anxious to serve you. 


e 
a) Manufacturers of 
TULSA, OKLAHOMA 
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Important design improvements in these Ansul Extinguishers 
give you more fire fighting power at no increase in price. 
Three years of research and more than 2000 fire tests turned 
up some significant new information on dry chemical extin- 
guishment. Ansul engineers were able to design these findings 
into three new extinguisher models, the 10B, 20C and 30C. 
Result, greatly increased fire fighting power. All Ansul equip- 
ment is backed by a five-year warranty. This is the best way 
we know to say Ansul fire extinguishers are the finest of their 
kind made anywhere. 











The Ansul Chemical Co., Marinette, Wisconsin 
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Enthalpy and Equilibrium 
Flash Vaporization of Petroleum 


Fractions 


Thermodynamic Properties of 
Organic and Inorganic Compounds 


ee Vapor Equilibrium 
of Light Hydrocarbons 


Fundamental Engineering 
Design Methods 


Development of Design Methods for Towers, 
Heat Exchangers, Furnaces, and Equipment 





Soundest Foundation for an Oil Refinery 


The soundest capital investment in a 
petroleum refinery is an investment 
founded on sound engineering. 

Few engineering and construction 
firms in the refinery field have attained 
such high levels of technical competence 
as The M. W. Kellogg Company. None 
has spent so much time and effort in 
analyzing, correlating, and recording 
the scientific data accumulated from its 
pilot plants, the commercial plants it 


1957 


has built, and scientific literature. 
One result of this continuing task, 

which benefits all Kellogg engineers as 

well as the industry in general, is 


Kellogg’s Technical Data Book—a ma- 


jor responsibility of the company’s De- 


sign Data Section. A single volume of 
437 pages in 1938, it comprises several 
volumes at present, with a total of more 
than 2,500 pages. 


Some parts of the Data Book have 


been published and are used throughout 
the world as standard engineering ref 
erences. However, the full economi 
benefits of the total work are realized 
only in Kellogg-engineered processes 
and plants 

Petroleum and chemical companies 
are invited to review with Kellogg 
engineers the various aspects of the 
Technical Data Book as these are re 


lated to new processing facilities 


REFINERY PROCESS DIVISION 


THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORP% 


nK Company Limited, Toronto + K 
Pan Ap in ¢ tion, New York «+ ¢ nhia } I 


‘(ATED 


Internat 














OIL REFINERIES for which Newalls have supplied insulatien 
materials include the following: 


BELGIUM INDIA 
* Petrofina. Antwerp * Stanvac, Bombay 
* Esso. Antwerp . 

Albatros. Antwerp MIDDLE EAST 
BRAZIL - 
ates oe 
FRANCE Bahrain 

sagt me yd kirk) 

Du Nor unkir 

Gonfreville VENEZUELA 

Petite Couronne Cardon 

Berre * Amuay 


* Insulated wholly with Newalls Insulation Company Limited’s 
materials. 











SINCE THE TURN OF THE CENTURY Newalls have built up a 
world-wide reputation for efficient insulation of all types 
of industrial and marine projects. 


To the rapid expansion of the oil industry during the past 
two decades, Newalls were able to bring a wealth of ex- 
perience and the benefit of proved insulation techniques 
from other fields, contributing greatly to effective tem- 
perature control and new peaks of operating efficiency in 
oil refinery work. 


At h 0 m e a n d a b r 0 a d Newalls provide an international contracting organisa- 


tion equipped to handle insulation treatment on refineries 

5 0 in all world markets with their well-known range of time- 
years proved materials, including Newalls (Regd. Brand) 85% 
Magnesia, Nicosil, Newtempheit, and Amosite Asbestos 


. . ss products to meet temperatures from —300°F. up to over 
of insulation efficiency 000F. 


Newalls Technical Advisory Service will assist on all 
insulation matters from plant conception to installation. 
We invite you to take advantage of our comprehensive 
service. 


Newal NEWALLS INSULATION CO., LTD. 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANIZATION 
Agents and Vendors in most markets abroad 
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Three major projects insure 
still better TEL delivery, service 





NEW ASSISTANT TO 
THE TECHNICAL MANAGER 








ANTON O. MELBY is assistant to the 
Technical Manager of the Du Pont Pe 
troleum Chemicals Division. His duties 
involve the coordination of both tech 
nical service and new product de- 
velopment. 

He came to this post from the 
DuPont Petroleum Laboratory where 
he was in charge of the gasoline addi- 
tives division. Among the projects of 
this group was the development of 
Dimethyl Formamide (DMF) as a gas- 
oline anti-icing agent. Prior to this he 
was supervisor of the Petroleum Lab- 
oratory group working on combustion 
and scavenging. 

In connection with his work at the 
Laboratory, Mr. Melby published a 
number of technical papers on com- 
bustion reactions and the effect of ad- 
ditives. Among them are papers titled: 
“An Investigation of Pre-ignition in En- 
gines,” “The Effects of Fuel Additives 
on the Precombustion Reactions of 
n-Heptane.” 

Following three years of service in 
the Army during World War II, Mr. 
Melby earned a B.S. degree in chemi- 
cal engineering at the University of 
Wisconsin. He then continued his 
studies, at the University of Michigan, 
receiving an M.S. degree there in 
1949. He joined the DuPont Petrole- 
um Laboratory staff in 1950. 

He is a member of the Society of 
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Du Pont adds important facilities 
in first half of ’57 


The new TEL storage and delivery terminal at Beaumont, Texas, is 


the latest addition to the rapidly growing list of Du Pont facilities for 


serving the companys TEL customers. 
Earlier this vear the TEL tank-ship, MV Petrochem, which was 


commissioned two months ago, became another major addition to 


Du Pont’s tetraethy] lead distribution setup The Petroleum Chemi- 


cals Division’s new TEL manufacturing plant has been completed at 


Antioch, California. It is the only T 


West Coast refining area. 


EL plant located in the important 





THE RECENTLY COMPLETED Du Pont TEL terminal at Beaumont, Texas 
modern facilities for the storage and handling of TEL, and rapid dispatch of loaded tank cars 


The new Beaumont terminal, which 
represents an important delivery con 
venience for Gulf Coast refiners, will 
be supplied from the DuPont TEL 
plant at the Chambers Works, Deep- 
water, N. J., by the tank-ship. 

The terminal has ample storage ca- 
pacity to meet the expanding TEL re- 
quirements of the Gulf Coast refin- 
eries. It contains complete TEL han- 
dling facilities. A rail siding on the 





Automotive Engineers and the Petro- 
leum Division of the American Chemi- 
cal Society. 





It contains complete 


property means that a number of TEL 
tank cars can be pre-loaded there and 
be ready for immediate dispatch to 
any refinery in the area. A dock and 
special unloading equipment for the 
new tank ship are also important seg 
ments of the operation 

This means that the new Beaumont 
terminal is equipped to provide refin 
ers with the same TEL availability and 
fast delivery service as DuPont's man 
ufacturing plants 

Unique ship 

The MV Petrochem is a two-cargo ve 


S 
sel, Designed primarily to move bulk 
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CONTINUED 


shipments — of 


Major Projects 


TEL south, 


she is 


equipped also for transporting ethyl 
chloride and ethylene dichloride on 
the northbound sailing. 





THIS 6,000-TON SHIP, MV Petrochem, is the 
first overwater chemical carrier to transport TEL 
compound in bulk. 


New West Coast Plant 


DuPont’s new TEL manufacturing 
plant at Antioch, California, was con- 
structed to meet the needs of the fast- 
growing West Coast oil industry. The 
new plant makes possible fast, short- 
distance shipments of California-made 
TEL to all West Coast refineries. 





THIS NEW Du Pont TEL plant in California in- 
corporates the most modern, continuous proc- 
ess TEL manufacturing facilities in the world. 


These three major expansions will 
increase even more the efficiency of 
the nationwide network of DuPont 
TEL facilities — which, as previously, 
includes also conveniently located rail 
sidings with loaded tank cars in 14 
major refining areas across the coun- 
try, plus the five Petroleum Chemicals 
Division regional laboratories and the 
twelve sales and service offices. 

Che many technical, marketing, re- 
search, safety, and operational serv- 
ices offered by DuPont . . . the most 
complete line of petroleum additives 
offered by any supplier . the new 
facilities—these together assure you of 
getting the most out of your additives 
program. 








New facts about knock uncovered by spectro- 
metric study at Du Pont Petroleum Laboratory 


A versatile spectrometer geared to a 
single-cylinder engine is being used at 
the DuPont Petroleum Laboratory to 
study the reactions responsible for the 
cool, blue, and intense blue flames 
which are obtained in an engine com- 
bustion chamber as it is motored un- 
der increasingly severe operating con- 


ditions. 
: yY' ~ 





HERE IS the unique spectrometer used by the 


DuPont Petroleum Laboratory for studying 
the chemistry of knock and the fundamentals 
of combustion. The operator is shown adjusting 
the amplifier for recording. Part of the single- 
cylinder engine can be seen in the center of 
the picture. 


| 





As a result of these studies, spectral 
evidence has been found by the Lab- 
oratory indicating that these reactions 
progressively involve more extensive 
degradation and oxidation of the fuel. 
Hydrocarbon decomposition and _ for- 
mation of carbonyl compounds are in- 
volved in reactions emitting cool 
flames. And further oxidation of car- 
bonyl compounds is especially impor- 
tant in reactions giving blue flames. 


Free radical reactions 

The free radical reactions occurring 
under intense blue flame conditions 
easily lead to auto-ignition and knock. 
But tetraethyl lead apparently inter- 
feres with this series of reactions by 
slowing down carbonyl decomposition 
reactions under blue flame conditions, 
possibly by deactivating free radical 
intermediates. 

A detailed account of this study was 
recently published. When writing for 
a copy, refer to the title, “Spectromet- 
ric Investigations of n-Heptane Pre- 
flame Reactions in a Motored Engine.” 


New book gives detailed information 
about Du Pont Fuel Oil Additive No. 2 


DuPont 
FOA-2 is 
probably the 
most versatile 
of all fuel oil 
additives. Its 
wide range of 
applications 
includes 
home heat- 
ing, residual, 
and diesel 
fuels of all 
grades 

for railroad 
marine, truck, tractor and stationary 
engines. It has also been found to be 
highly effective for cleaning heat ex- 
changers and sludge-laden tanks. 

To help refiners benefit fully from 
FOA-2 in all these applications, we 
have just published a comprehensive 
24-page book about it. All the basic 
information you will need is included 
—composition and properties, use con- 
centrations, handling and_ additive 
methods, performance testing, and a 
discussion of the quality of FOA-2 in 
all its applications. The book is fully 
illustrated with photographs, charts 


ov reonyr FOA-2 


por [towed Heating Mowvtuel fugis 








and diagrams; a copy is yours for the 
asking. Just write our nearest sales 


office. 
SALES OFFICES 


Chicago 3-8 So. Michigan Ave. RAndolph 6-8630 
Cleveland 15—25 Prospect Ave SUperior 1-1363 
Denver 2-510 Mile High Center Bldg. AComa 2-2347 
Houston 2 

705 Bank of Commerce Bidg 
Los Angeles 17-612 So. Flower St 
New York 20 

1270 Ave. of the Americas COlumbus 5-2342 
Philadelphia 2—3 Penn Center Plaza LOcust 8-3531 
Pittsburgh 22—1 Gateway Center ATlantic 1-2933 
San Francisco 4—111 Sutter St. EXbrook 2-6230 
Seattle 3—4003 Aurora Ave. MElrose 6977 
Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 
In Canada-—Du Pont Company of Canada (1956) Lim- 


ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—Ontario HUdson 1-6461 
in Other Countries—Organic Chemicals Department, 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., Olympia 4-5121, Ext. 2962 


CApitol 5-1151 
MAdison 5-1691 





REG. U. 5. PaT. OFF. 


Better Things for Better Living 
... through Chemistry 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 
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Printed in U. S. A. 




















_ INTERNATIONAL 
HARVESTER 








WHEELS 














MORE MODELS, 
LOWER COST! 


INTERNATIONAL RF-190 WITH OIL FIELD SERVICING UNIT 


ow - 


INTERNATIONAL PROVIDES MORE 6- 
WHEEL TRUCK MODELS! 22,000 to 
90,000 pounds GVW -—conven- 
tional and COE ~ gasoline, LPG 
and diesel powered —in hundreds 
of job-matched combinations. 


INTERNATIONAL GIVES YOU MORE 
SPECIAL FEATURES! Comfortable, 
driver-designed cabs, wide choice 
of heavy-duty transmissions, 
rubber-bushed tandem-drive bo- 
gies, wide choice of axle ratios, 
deep-sectioned frames ‘and power 
steering. 


INTERNATIONAL SAVES YOU MORE 
MONEY! Whether you need one or 
one hundred trucks, all Interna- 
tionals are tailored to fit your job 
requirements exactly. High- 
volume, specialized assembly, 
means a better truck at the great- 







SEE YOUR IH DISTRIBUTOR SOON or 
write for complete information, 
International Harvester Export 
Company, 180 N. Michigan Ave., 
Chicago 1, Illinois, U.S.A. 





6-WHEEL SPECIFICATIONS 


SF-170 AND 180 series— GVW 
rating, 22,000-33,000 Ibs. 
Gasoline, LPG or Diesel en 
gines. 137-150 hp 


RF-190 AND 200 series— GVW, 
30,000-41,000 Ibs. Gasoline, 
LPG or Diesel engines. 175 
212 hp. 


RDF-210-H THROUGH RDF-320 
series—GVW rating 30,000- 
90,000 Ibs. Diesel powered 
for highway or heavy, off- 
highway service. 180-300 hp. 








Model RF-190 with special oil field body. 
Choice of engines, chassis, axle and trans- 
mission ratios, and other components 
make International six-wheelers the most 
popular truck in every weight class. 


est savings to you. 
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Thirty-one gas engine compressor 
units have been running smoothly at 
the Middleton Station with Gulf 
Security Oil since 1944, The records 
show 26,800 hours operation with- 
out a single ring change. And after 
85,000 hours, Security in the crank- 
case was still in excellent condition. 

Here for 13 years Gulf Security 


has lived up to its name—security 
against Operating troubles and high 
maintenance costs. Gas engine com- 
pressor units lubricated with Gulf 
Security are consistently free of heavy 


Richard N. Rogers, Results Engineer (left), W. C. Drienhofer, Station Superintendent, and R. A 
Cuyler, Jr., Gulf Sales Engineer, inspect one of the 31 units lubricated by Gulf Security since 1944 


At Tennessee Gas Transmission Company’s Middleton Station... 


Not a ring change in 26,800 hours with 


GULF SECURITY OIL 


port and ring belt deposits. Wear is 
negligible—in fact, ring and liner 
life in both power and compressor 
cylinders is well above average. Bez = 
ings last longer, too. 

When you use a Gulf product you 
get an extra dividend—the free serv- 
ices of an experienced Gulf engineer. 
He’s always “‘on call” to assist you 
with any problem involving lubri- 
cants, fuels, or any other petroleum 
product. He can help you find oppor- 
tunities to cut costs. Write, wire or 
phone your nearest Gulf office. 


GULF OIL CORPORATION 


1822 Gulf Building 
Pittsburgh 30, Pa. 
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For Tidelands Oil... 
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this Is AVONDALE’S story [lie 


| 
A map illustrates the fact . . . that in the fan-shaped riches of Mi =z YES 
the Tidelands, there is one centrally-located point for con- 

struction and repair. That point is Avondale, with four major ' 

divisions compactly grouped in the New Orleans area. Moreover, 

Avondale has the facilities—the capacities—the special pro- 

duction tools required by offshore operations. For a small job 

—quick repair of a piece of drilling equipment—there is 

Avondale’s enlarged Oil Field Machine Shop. For the design ) 

and construction of an elevated deck drilling barge—a big job | f \ 
in every sense of the word—there are Avondale’s vast facilities 4 \ 
at the River Plant. Yes, when you want the best and you want WZ { , 
it fast, your nearest and most complete source is Avondale . . . i 
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SHIP BUILDING - SHIP REPAIRING - FOUNDERS + PROPELLERS + STRUCTURAL STEEL 


AVONDALE MARINE WAYS, ING. == 


P.O. BOX 1030 + PHONE UNiversity 6-4561 * NEW ORLEANS &, U.S. A. 
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International 


W hen it comes to paints for the oil and petro-chemical 
industries, experience counts. Experience of the 
particular problems that are met ; experience in 

the formulation of paints to overcome just 

those problems. International supply paints 

to most of the leading oil companies. 

They have done so for years, and the 

experience they have, acquired is 


TELEGRAMS 


4 a a 
: 
: 


International Paints Ltd. 


Head Office: GROSVENOR GARDENS HOUSE, LONDON, S.W.! 
TELEPHONE. TATE GALLERY 7070 (15 LINES 
CORROFOUL, SOWEST, LONDON. OVERSEA 


INLAND CORROFOUL 


REGISTERED TRADE MARK 





yours to draw on when next it 
comes to paint. 


AUSTRALIA 
AUSTRALIA 
BRAZIL 
CANADA 
CANADA 
DENMARK 
FRANCE 





MAIN FACTORY IN U.K.—FELLING-OD YNE 
ASSOCIATED FACTORIES IN 
FRANCE ROUEN 
GERMANY HAMBURG 

ITALY 

ITALY 
JAPAN US 
MEXICO Cc T US 
NORWAY GE VENEZUEL 


MELBOURNE 
SYONEY 

RIO DE JANEIRC 
MONTREAL 
VANCOUVER 
COPENHAGEN 
LE HAVRE 


V ZEALAND AUCKLAN 
NV ZEALAND WELLINGTON 
SPAIN BILBAO 
SWEDEN GOTHENBURG 
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A sudden, unplanned shut-down could leave you 
sitting high and dry on a big order. In fact, it’s just when 

you push your refinery up to peak-load performance 
that you’re most likely to have a plant failure. 


Procon’s planned turnaround maintenance can help you 
avoid inconvenient and expensive down time. Experienced 
crews stand ready to overhaul your unit quickly, expertly, 
and economically on a planned schedule carefully fitted 
into your manufacturing plan. 


, x Wa 
Procon men are doing more turnarounds than any ey Sal 
other construction firm. Stands to reason, doesn’t 
it, that they are better at their job? 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U 


PROCON (CANADA) LIMITED, TORONTO 18. ONT 
PROCON (GREAT BRITAIN) LIMITED, LONDON. w 
PROCON INTERNATIONAL S&S.A., SANTIAGO DE CUBA 





WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL AND CHEMICAL INDUSTRIES 
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ete & Insulating Concretes 


(Refractory Castables) 


FOR THE 


P ~ ae 
; ‘an be “gunne r cast-in-place, < “pe z 
nate wih M ay can be “gunned” or cast-in-place, and depending on 


the aggregates used can have any fired density be- 


tween 30-120 Ibs. per cu. ft. 
Regd Trade Mark 


ALUMINOUS CEMENT 








and NOW! SECAR 250 


SsECAR a super-purity white calcium-aluminate cement with 
IRON COMPOUNDS AND SILICA LESS THAN 1% 
suitable for IRON-FREE REACTOR LININGS, 
SUPER-DUTY CASTABLES, and 





THE HIGHER TEMPERATURE APPLICATIONS. 


Write for literature on: 
Secar 250 refractory castables have all the advantages of Fondu ; 1. Super Duty Refractory 
seh, ; : : Concretes made with Secar 
castables PLUS high purity and high refractoriness. ; 250. 


Refractory Concrete made 
with Ciment Fondu. 


: 3. List of British Castable 
LAFARGE ALUMINOUS CEMENT COMPANY, LIMITED Manufacturers and Special 


Aggregate Suppliers. 
73, BROOK STREET, LONDON, ENGLAND a — 


. Heat Insulation with Insu- 
Ciment Fondu Lafarge Corporation, 122 East 42nd St., New York 17, N. Y. i lating Concrete. 


Ciment Fondu Lafarge (Canada) Ltd., 1405 Peel St., Montreal, P. Q i ‘ ° 
High-Alumina cement in 


oil refineries. 
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IDEAS...yours for the asking at ISE 


dens — these are the lifeblood of progress in elec- 
tronics and telecommunication. And nowhere is 
there so great a store of proved ideas. such a capac- 
ity for new ideas, as in the International Standard 
Electric Corporation. 

Imagine the wealth of material available in over 
20,000 patents. Imagine the tremendous creative 
genius in the more than 120,000 skilled people of 
ISE and its associated companies in the International 
Telephone and Telegraph Corporation system. Here 
are many of the finest brains in electronics and tele- 
communication . . . not just of one country but of 
the whole free world. 


For the ideas of today and tomorrow in wire com- 


munication and dial telephone switching systems, 
radio communication, radar and radio aids to navi- 
gation, electronic systems and equipment, compo- 
nents and other products—come to ISE where ideas 
are backed by the broadest experience, by the manu- 
facturing and research facilities of 70 plants in 20 
countries, and by complete service in every phase of 


survey, planning. and installation you may require. 





INTERNATIONAL STANDARD ELECTRIC CORPORATION, Export Department: 50 Church Street, New York 7, N.Y., U.S.A. 
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a clear look . | 
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. @ »« at the economics of 


Petroleum Products Marketing 


For nearly a half century UOP has been developing and engineering processes for 
more efficient and more economic production of petroleum products and by- 
products. Always of primary concern, too, has been the profitable manufacture 
and marketing of these products by the individual refiner. 


Because of this extensive experience Universal is now able to offer the industry 
the services of a highly qualified marketing and economic research group to help 
refiners, established or potential, plan intelligently for future development. 


This service is comprehensive. It includes such factors as designation of profitable 
es markets, sales potentials, organization and installation requirements, plant loca- 

tions, product and by-product determination, facilities and raw material supply, 
manpower and transportation availabilities, financial requirements, projected 
yields . . . a full and careful analysis of all the factors involved in manufacturing 
and marketing petroleum products. The service is available to any refiner, anywhere, 
regardless of the volume or scope of his operation. 
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UNIVERSAL OIL PRODUCTS COMPANY 


® 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


More Than Forty Years Of Leadership In Petroleum Refining Technology 
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BUSINESS 
CONFERENCE 


The never-ending search for oil takes men to 
strange places—even to ocean floors. 


Here Mobil scientists, the first company team of 
research geologists trained as skin divers, probe 
the bottom of the Gulf of Mexico. 


From their findings have come clues which may 
lead to the location of new oil reserves to strength- 
en the Free World—to guarantee you a continu- 
ous and abundant flow of the thousands of 
products made from petroleum toenrich your life. 


Training geologists as skin divers is but one of 
Mobil’s pioneering methods of exploring new 
petroleum frontiers in a world where oil is 
ever more difficult and expensive to find. 


his progressive policy resulted in the first tap- 
ping of off-shore oil reserves out of sight of land 
—another example of Mobil’s master touch in oil. 





Mobil 
ae 


SOCONY MOBIL OIL CO., INC. 
and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 


Leader in lubrication 
for 91 years 
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MANY STRINGS TO OUR BOW 


From the earliest planning to actual production we look after every detail 
The need may be for a complete Refinery or Chemical Plant or just a “Coun 
terflo” cooling tower, or “Fin-Fan” heat exchanger but, large or small, the 


project can be handled with distinct economies in time and cost 


Additionally we work in close collaboration with companies in U.S.A. and 
Europe enabling American and European engineering knowledge to be em 


ployed where advantageous. 





HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE 24-26 BALTIC STREET LONDON EC! 


OFFICES AT PO BOX 1595 SYDNEY + PO BOX 1034 JOHANNESBURG * PO BOX 2608 CALCUTTA & 603 ROYAL BANK BUILDINGS TORONTO 
ASSOCIATES IN THE USA THE FLUOR CORPORATION LTD LOS ANGELES 22 NEW YORK CHICAGO BOSTON ETC 
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The world’s population is growing steadily and each new person 
re quire s the use of ene rgy to feed, clothe, and house him... . There 
isa widespread growth in the desire of people to live better, to get more 


out of life . All of th is calls for more energy. 


M.J. Rathbone, President, Standard Oil ( ‘ompany (New Jersey 
, YEARS 


producing energy for an abundant life 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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over 1,000,000 ronevs 


of petrochemical know-how 


® ammonia 
@® butadiene 
@ butyl rubber 
® ethylene 
@® dodecyl! benzene 
@ hydrogen 
® methanol 


® urea 


More than twenty FW process installations totalling more than a million 
tons capacity per year are now in operation or under construction. 


This specialized know-how — encompassing design, engineering, fabri- 
cation and erection all over the world— gives Foster Wheeler a firm 
foundation for serving the requirements of all producers planning process 
facilities in the expanding petrochemical industry. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y 


FOSTER WHEELER 


NEW YORK ¢ LONDON e¢ PARIS ¢ ST. CATHARINES, ONT. 
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International Panorama of Progress 


PETROLEUM PRODUCTS 


Fresher fish from the modern mariner 


The fishing fleets of the world ply thou- 
sands of miles of open water, reaping a 
seafood harvest for the world’s many 
peoples yx Caltex, through the power of 
petroleum, rides with these fleets + 
Caltex quality fuels, oils and lubricants 
provide them with speed and range, give 
the modern mariner efficient refriger- 


ation and greater comfort . . . keep en- 


gines and net-hauling winches running 
longer, smoother, more effectively 
All around the world—from rock-crusted 
shores to balmy tropical isles—fishing 
is a way of life vv Caltex is sharing this 
way of life, sharing the pattern of living 


and working in over 70 countries— part- 


ner in progress in Europe, Africa, Asia, 
Australia and New Zealand. 
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NONAGON ( 


...a new word in refinery design 


Geometrically a 9-sided figure, the nonagon has pro- 
vided a basis for structural design of the world’s lar- 
gest Thermofor Catalytic Cracking Unit. The prob- 
lem of: fitting together most effectively and most 
economically the complex processing equipment com- 
prising Magnolia Petroleum Company’s newest Cat- 
alytic Cracking Unit was solved by designing a 9- 
sided structure. 

This unit, which has added 28,000 barrels per day to 
the catalytic cracking capacity of Magnolia’s Beau- 
mont Refinery, is but part of a major expansion and 
modernization program which also includes a Cat- 
alytic Reforming Unit, the revamping of one of its 
existing TCC Units and of other existing plants. Its 
completion and operation not only enlarges the Beau- 
mont refinery but ensures flexibility with which to 
meet increasingly stringent product specifications. 


Engineering, procurement and construction of the 
program was another Bechtel turnkey responsibility. 


BECHTEL CORPORATION 
ENGINEERS AND BUILDERS FOR INDUSTRY 
SAN FRANCISCO 
Los Angeles » New York + Houston 


CANADIAN BECHTEL LIMITED 
Toronto * Vancouver 
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You can obtain full information 
on the McCullough Magna-Tector 
[Free Point Finder) and String Shot 
Back-Off by writing to McCullough 
Tool Company, 5820 South Alo- 
meda Street, Los Angeles 58, Calli- 
fornia. We will send your literature 
by return mail. 











Magna-Tector—Chemical 
Cutter Save 520’ More 
Tubing Than Expected 


Many times the use of McCul- 
lough’s Magna-Tector (Free Point 
Finder ) more than pays for itself by 
the recovery of additional pipe. 

This Texas oilman was working 
over an old well. Tubing was stuck 
and rods had parted at 1727’. He 
called for a McCullough Chemical 
Cutter, intending to cut the 2” tub- 
ing at 1200’. After the advantages of 
the Magna-Tector had been 
reviewed with the operator, he de- 
cided to run it before making the 
cut. 

Magna-Tector readings showed 
the tubing to be free down to the 
top of the rods at 1727’. A 134” O.D. 
Chemical Tubing Cutter made a cut 
at 1720’, giving the operator 520° of 
unexpected recovery. He was well 
pleased with the efficiency of Mc- 


Cullough Services. 


The jobs described above are certified to 
be true field reports of services rendered. 


MCallough TOOL COMPANY 


McCullough Back-Off Service Helps 


Recover Pipe in 54° Angle Hole 


Tough Fishing Job Simplified by Magna-Tector and 
String Shot Back-Off—Speeds Recovery of 
Stuck 4%” Drill Pipe and 7%” Wash Pipe 


The efficient performance of McCullough’s Magna-Tector (Free Point 
Finder ) and String Shot Back-Off in this California oilwell speeded the suc- 
cessful completion of a complicated pipe recovery job. 

This was a 54° angle, directional well. While drilling at approximately 
3700’, 44%” O.D. drill pipe became stuck. Operator called for McCullough 
Back-Off Service at once. The Magna-Tector found the lowest free joint 
at 3258’. A String Shot backed the pipe off at that point. 

Operator ran in with 75s” O.D. wash pipe and washed over the stuck 
string to slightly below 3500’. While coming out of the hole, wash pipe also 
stuck. Washover shoe was at 2914’. 

McCullough again ran in with the Magna-Tector, locating the free point 
of the wash pipe at the driver sub at 2516’. A String Shot backed the wash 
pipe off at this point and the free pipe was removed from the hole, leaving 

| 400° of wash pipe in the well. 


| Operator then ran through the sus- 
| pended wash pipe with his 44%” O.D. 
drill pipe and screwed into the top of 
the original fish at 3258’. A third run 
was made with the Magna-Tector, 
locating the lowest free point at 3472 
feet, and a String Shot backed off the 
drill pipe. The small amount of drill 
pipe left in the hole proved to be only 
lightly held for it was later recovered 
by rotating and a strong pull. Wash 
| pipe was subsequently recovered by 
| cutting it in four sections and removing 
| the sections with spear and jars. 
Time is a very important factor in 
| stuck pipe recovery operations. The 
PIPE STUCK? DON’T GUESS! | longer it remains in the hole the more 
Call McCullough—Recover ALL free pipe | chance there is that caving or settlings 
in a hurry! Magna-Tector accurately | will stick it farther and farther up the 
locates lowest free point. String Shot | hole. 
Back-Off loosens lowest free joint. 
Guesswork is eliminated — you recover | 
ALL free pipe. 


Call McCullough immediately. Mc- 
Cullough’s Back-Off Service will aid in 
fastest possible recovery of all free pipe 
and will simplify remaining fishing 
operations. 


LOS ANGELES 
HOUSTON 


Cable Address: MACTOOL EDMONTON 
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LEE C. MOORE designs cantilever masts to accom 
modate any type and size of drawworks and power 
combination. Our close collaboration with other 
manufacturers assures the drilling industry of drilling 


rigs best suited to specific requirements 
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THE MAN BEHIND THE TRUCK... 


... looms far larger than his equipment when he’s at the controls. While those 
big pumps are roaring, he’s your field coordinator ...the vital factor in the success- 


ful cementing of your well. 


Halliburton’s Man Behind the Truck is tops in his chosen field. Because of him, 
Halliburton has earned the coveted title of the “World’s Most Experienced Oil 
Well Cementers”! 


The Man Behind the Truck is a key part of the world’s most experienced cement- 


ing team...a team you can continue to depend on for the highest quality service. 


HALLIBURTON ot weELt CEMENTING COMPANY 


DUNCAN, OKLAHOMA 


WORLD PETROLEUM 





A Complex Problem 


QO imports have created a complex problem which 
will not be settled easily in a manner which will 
satisfy small USA producers or refiners on eastern or 
western seaboards. In some respects, the small pro- 
ducer’s position is analogous to that which he has 
occupied many times in the past. Owners of stripper 
wells were distressed by Oklahoma City, East Texas, 
and many another flush fields in the past. Their costs 
then were higher than those borne by operators of 
flush properties, and today their costs for drilling and 
production are high when compared with flush for- 
eign fields. 

The attitudes and necessities of independent pro- 
ducers differ from the attitudes and necessities of 
major companies. Professional managers of companies 
with great investments in refining and marketing fa- 
cilities must take the long view of crude supplies. 
They feel they must have reserves in sight to keep 
company refineries operating and retail pumps sup- 
plied ten or twenty years hence, as well as today— 
long after they have retired from the management 
field. Continuity of the enterprise is essential. Inde- 
pendent operators, on the other hand, are far more 
likely to live in the present. Oil in the ground is an 
asset which the “independent” seeks to turn into cash 
as quickly as possible. His attitude approaches that 
generally held by all segments of the industry a gen- 
eration ago, when the law of capture largely ruled 
the industry. 

Usually the “independent” does not possess large 
financial resources. When he makes a wildcat dis- 
covery, it is essential that the property be developed 
with due diligence. The lessor demands it. This, of 
course, requires ready cash—often a great deal of 
money. Particularly in a tight money market, credit 
“an be had only when the lenders are assured of early 
return of capital. Under tight proration, it is difficult 
to produce enough oil to satisfy the bankers. Under 
such circumstances, it is not surprising that the “in- 
dependent” is voluble in his protests against foreign 
oil. 

National interests meanwhile run counter to the 
interests of the small producer, tending to more 
nearly coincide with major-company views. Particu- 
larly since World War II, the international relations 
of the United States have become exceedingly com- 
plex. Arbitrary governmental action in halting or 


AUGUST, 1957 


“ 


oY 


greatly diminishing the flow of oil from certain coun- 
tries would make it necessary for the government to 
offer grants or loans, or both, to affected oil-producing 
countries. 

From the standpoint of the national welfare, it 
seems obvious that it is essential for the United 
States to husband its oil resources. Drilling has been 
carried on at a high rate in recent years, but new dis- 
coveries have been only a fraction of domestic de- 
mand. Total reserves have been kept at their present 
level only through improvement in recovery tech- 
niques 





not by finding new fields. In certain areas— 
Texas, for example—known reserves are lower today 
than they were five years ago despite the active search 
for new oil. California has become a “has not” state 

Proration in Texas seems burdensome, but perhaps 
it should be examined in the light of reserves rather 
than in connection with producibility. The facts are 
that modern methods of well stimulation have made 
it possible to produce reserves at a far more acceler- 
ated rate than in earlier years. In other words, it now 
is possible to deplete a reserve much faster than here- 
tofore. Proration is measured against producibility 
rather than against known reserves—thus adversely 
affecting the nation’s long-term supply situation. 

The hard facts remain that new oil is getting more 
difficult to find in the United States. There have been 
few major discoveries in recent years. Meanwhile, 
consumption continues to rise. With 15% of the free 
world’s reserves, the United States consumes 56% of 
the free world’s output. 

Net result of this situation is a loss of reserves in 
terms of prospective future demand. If the trend is 
accelerated by an undue restriction of imports, the 
national security could well be adversely affected. 

Industry policy in recent years, as enunciated by 
the National Petroleum Council and approved by 
many associations, is that imports should supplement 
and not supplant domestic oil. One difficult question 
is to determine when supplements supplant. There are 
other questions, of course: What mechanism shall be 
adopted to curtail imports? How shall imports be di- 
vided as between producing countries? And, finally, 
how shall the oil admitted from abroad be divided 
among eager buyers? It is indeed a complex problem, 
and one which the industry should solve itself with- 
out the intervention of government control. 
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Percussion-rotary combinations 


feature recent drilling research 


DRAMATIC rise in drilling costs has more 

\ than doubled the cost of finding and 
producing a barrel of oil in the last ten years 
and many producers think that cheaper 
drilling methods are imperative if the U.S. 
domestic oil industry is to continue to 
progress. Oil companies are the first to 
recognize this, as shown by the rising ex- 
penditures for research into new methods. 

There can be no relaxing in the search 
for new methods, however, since costs con- 
tinue to rise. It would appear that the area 
of diminishing returns on refinements of 
known techniques is at hand, and only a 
break-through into new methods will en- 
able the very considerable saving necessary 
in the future. 

With this in mind the companies are re- 
searching in several directions, either 
singly or in groups such as Drilling Re- 
search Inc. Their efforts have taken two 
major directions, (1) efforts to combine 
the familiar practices of rotary and per- 
cussion drilling and; (2) putting the power 
at the bottom of the hole, rather than at the 
top of the drill string to avoid power loss. 

Applying a hammer blow to the bit as it 
rotates has been tried by several groups. 
Hughes Tool Co. has followed the develop- 
ment of the Bassinger churn-type drill, 
using either air or mud, which delivers a 
very heavy hammer blow on the bit as it 
rotates. The problems of bit wear are 
severe with this method and its applicability 
thus far has been limited mainly to very 


Rotary hammer drills of various types, as well as 


bottom-hole electric and hydraulic motors, are 


sought in an all-out effort to cut drilling costs 


hard formations. A somewhat similar prin- 
ciple is used in the “ultrasonic” drill which 
Borg Warner is studying and the Drilling 
Research study of the magneto stricture. 
These two involve a much higher rate of 
vibration on the bit. Borg Warner is said 
to have encountered problems due to varia- 
tion in frequency with added drill stem and 
changing weight. It is primarily useful for 
very hard digging in its present state of 
development. 

Gulf Oil Corp. recently unveiled a new 
drill under development for the past 10 
years. The new “percussion rotary” drill 
will soon be made available to the petro- 
leum industry—where, according to Gulf 
officials, it will make possible cheaper and 
more rapid oil-well drilling. Gulf will not 
sell the drill itself, but prefers to license it 
to some of the existing manufacturing com- 
panies, probably under a royalty agree- 
ment. 

The new drill delivers a hammerblow at 
about 600 strokes per minute or faster on 
the drill bit at the bottom of the hole. The 
result is increased penetration (especially 
in hard formations) less crooked hole prob- 
lems, and increased bit life in some forma- 
tions. Tests were run in areas in hard, 
slanting formations where drillirig is very 
slow, up to 15 ft per hour, and there the 
drill showed up especially well. 

Gulf has drilled over 6,000 feet in field 
tests, mostly to test the mud motor which 
powers the bit. About 33 wells have been 


drilled in the United States and in Canada. 
No special bits are needed with the hammer 
drill attachment and it is so designed that 
it can be immediately screwed on the con- 
ventional drill collar. Neither is any special 
mud needed for the hammer drill, nor any 
special pumps. 

The hammer drill was originally designed 
to punch through hard friable (or brittle) 
rock such as the chert overlying the rich 
Ellenberger pay in West Texas. Recent 
tests indicate it should be equally effective 
in other tough formations such as occur in 
the Mid-Continent and Rocky Mountain 
areas and Canada. 

The tool consists of a reciprocating piston 
and cylinder arrangement for delivering 
percussion blows. It is powered by the drill- 
ing mud which must be kept circulating 
through the hole to carry off the drilled-up 
rock. 

This “mud engine” is encased in a cylin- 
der approximately 19 feet long which hangs 
at the end of the drill string, with a conven- 
tional roller bit fastened directly below. As 
the drilling mud circulates through the 
mechanism, it drives a 200-pound hammer 
delivering 600 or more strokes per minute 
on the attached bit. 

Meanwhile the drill is slowly rotated 
under a load which may be from 6,000 up to 
49,000 pounds, depending on down-hole 
conditions. The bit points are thus succes- 
sively positioned and driven against the 
hole bottom. 


WORLD PETROLEUM 








{n 80-it. 
resear¢ h at 
] 


j 
duplicattor 


g has been mounted through the rooj 
Gull’s Harmarville, Pa. center. 
field conditions on Gulf's neu 
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This system makes for faster penetration. 
field in West and East 
Texas, Oklahoma, Nevada and Canada, the 
new toll often achieved a much higher rate 
of penetration rotaries. At about 
10,000 lbs. pressure the drill has about five 
times faster penetration rates than a pure 
rotary drill. At 40,000 lbs. pressure it has 
about the rates of 
ordinary rotary. These compare favorably 
with the turbodrill, without the attendant 
problems of 


In original tests 


than 


twice penetration an 


motor replacements since the 
mud motor is long-lasting. 

On the basis of laboratory tests, it is esti- 
mated that an improved model will increase 
penetration through chert,. dolomite, and 
hard limestone by two to four times over 
present rates, and in hard slanting forma- 
tions, the hammer drill is expected to main- 
tain high penetration speed without prob- 
lems of excessive hole deviation. 

Operationwise, field trials demonstrated 
the new tool could operate 60 hours with- 
out withdrawal for servicing. With recent 
improvements, 100 without with- 
drawal are anticipated. When taken from 
the hole, replacements can be made right 
on the rig, and the tool put back to work. 
The “mud engine” 


hours 


generally outasts three 
or four bits before servicing. 

When running with light loads, bit life is 
to 300° 
methods 
made only eight feet with a bit before it 
failed, the same type of bit drilled 27 feet 


increased in some cases by 50‘, 


In one area where conventional 
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drilling Gulf's new percussion drill emerges from a bli of Geor 
permits granite after an experimental run at the w H 
ssion dril marville, Pa., drilling building 
when it was used with a hammer drill weight does not constitute a problem, since 
Bottom-Hole Engines. Interest is high the vertical thrust of the drill puts sufficient 
on applying power directly to the bit, since pressure on the bit. While details of the 
with present rotary methods most of the Russian drill are not known (it has been 
power is lost before it reaches the bottom closely guarded, even to the extent of tak- 


of the bore hole. The Russians have fol- 
lowed two principal methods so far as is 
known, the turbodrill and the electric drill 
The turbodrill is presently under develop- 
ment and study by Dresser Industries in 
the United States and no data on its opera- 
tional results in this have been 
released yet. Similar development work is 
in France. The turbodrill is a 
major possibility if the problems of bit wea 


(due to high speeds) and engine wear can 


country 


progress in 


be solved. Enough has been said previously 
in this magazine on the turbodrill to avoid 
repeating it The 
flexible drill string has arisen in connection 


here. possibility of a 
with its use. If work on a flexible string, 
such as neoprene, were successful the sav- 
ings on steel and time would be very great 
indeed, as the string could be reeled up 
much faster than present stacking permits 
Another possibility the 


which can 


lies in variable- 


speed electric moto1 be put at 
the bottom of the hole. This would be simi- 
lar to the submersible pumps now on the 
market but the problem in its design are 


The 


using it in Romania. It needs no drill pipe, 


yet to be solved. Russians are now 


the motor with bit, mud pump, and almost 
all the 
hole on a cable. The absence of drill stem 


other equipment is lowered into 


ing all personnel other than Russian off the 


rig when coming out of the hole) it i 


known to have 


a cyclone-type screen simi- 
lar to a junk basket. The motor has a 
hollow shaft and circulation is carried on 
through it 


One of the 


with development of the electri 


principal problems connected 
bit is the 
cable connections. A good connectior 
the 


Cable capable of carrying thi 


and 
adequate wiring is needed for 55-100 
hp moto! 
current, plus supporting the motor, is diffi- 
cult to find, especially when the problems 
ol flexibility and heat are to be overcome 
If drill pipe were used. as it could be the 
be drill 


a few trips the connections 


could 


alte! 


connections 


but 


carried in the 
pipe 
might be worn and inadequat 

The problems of engine design to make 
an electri small enough in diameter 


moto! 


and still powerful enough are considerabk 
and no American manufacturer has yet 
undertaken them. At least one of the majo: 
oil companies is attempting to interest 


manutacturers, however 


Some years ago The Reda Pump C: 
which previously had developed a sub 
mersible electric motor capable of liftir 
large fluid volumes from oil wells worked 
on a bottom hole moto for d LLIMNS Vvhicn 
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Vertical section diagrams illustrating the action of Gulf's new hammer drill. 
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was proposed to operate from a wire line. 
This proposed method has not been brought 
to a commercial stage. 

Other Methods. Work on other fronts has 
not showed as much promise as the bottom 
hole motor and the combination percussion- 
rotary systems. Various systems are being 
checked, however. Carter Oil Co. has a 
hydraulic system which injects a continu- 
ous stream of steel balls against the bottom 
of the hole. The problems of control has 
been a stumbling block so far. 

Joint efforts and individual company 
work has followed a number of leads. Drill- 
ing Research Inc. followed an electric arc 
system, consisting of a high-voltage arc 
which burned away material at the bottom 
of the hole but discarded it due to problems 
of circulation and getting the current to the 
bottom of the hole. Another possibility is 
the rocket type of jet engine, high-velocity 
flame using liquid oxygen. This too had 
considerable cutting speed but similar prob- 
lems (especially circulation) impeded its 
use. Still another system tried was a chain 
drive where the cutting edge on the bottom 
of the hole ground up the rock. This too 
was discarded. 

Drilling Research finally settled on a 
magnetostriction transducer as_ holding 
greatest potentialities for future use and has 
built several pilot models. This unique sys- 
tem involves a_ nickel-iron alloy which 
changes length when subjected to a mag- 
netic field. The change is due to alteration 
in basic crystalline structure which causes 
a change of about 5 inch in a 100 ft. nickel- 
iron alloy rod. In this system, as with the 
electric drill, the electric cable needed is a 
problem. It uses a drill stem and the cable 
obviously cannot be on the inside so must 
therefore form part of same, or be attached 
to the outside. 

The very high speed of penetration of this 
drill results from the tremendous frequency 
of impact caused by the application of high 
frequency current to the alloy drilling tool. 
It is currently being tested in the field fol- 
lowing its development over a six-year 
period. 

Several other systems using the vibra- 
tory principle are under study. Borg- 
Warner Co. has the Bodine sonic drill under 
development. This drill vibrates the bit at 
about 60 cycles per second by eccentric 
weights which are turbine-rotated, driving 
a resonate steel column. One of the prob- 
lems in this system is the changes of fre- 
quency which result from added pipe or 
changing weight. 

While all these methods, especially the 
percussion drills, hold promise for the fu- 
ture they are very much in the experi- 
mental stage. Meanwhile, work is going 
forward on more ordinary but still impor- 
tant details. Socony Mobil Oil Co. has 
drilled to 10,000 ft with light-weight drill 
string using a 600 hp drawworks in its 
foreign operators. The saving is impressive. 
Other developments now under study in- 


clude automatic transmissions on rigs, and 
telescoping masts. END 
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The Kern a th offshore drilling rig 
operated by Cities Service Co. and 
associates: This mobile “island” was 
floated out to its location in the Gulf of 
Mexico. It can drill six wells at one 
location, in waters up to 70 ft deep 
(all photos by Ivan Massar for Cities 
Service 


by James W. Calvert 












OFFSHORE DRILLING TECHNIQUES 


Sand control in unconsolidated Miocene sands, refinement of 


permanent completion methods, and driving of conductor casing 


through up to 500 ft of ocean-floor silt mark development of offshore operations. 


| geome techniques,” any tool pusher 
will tell you, “are the same—whether 
you're punching holes in the middle of a 
Texas prairie or in 100 ft of water, 50 miles 
from land, in the Gulf of Mexico; there’s 
certain things to be done, and there’s only 
one way to do ’em. Our way!” 

From strictly a technical standpoint, per- 
naps, this is true. Except for the method of 
starting a hole and certain well defined 
theories of setting casing, the only real dif- 
ference between drilling for oil and gas on 
land and drilling at sea is the problem of 
logistics. The enormous task of erecting 
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man-made islands at sea; of transporting 
equipment, supplies, and personnel by 
barge, boat and helicopter; of maintaining 
expensive housing facilities for drilling 
crews; of facing costly and frequent shut- 
downs because of weather and sea—these 
things, rather than actual drilling tech- 
niques, create the major headaches for the 
offshore operators 

An industry which has spent better than 
two and a quarter billion dollars off the 
coast of Louisiana and Texas for a rathe: 
dubious return, to date, of about two 
hundred million, is constantly concerned 


with the task of cutting costs. As 


oil men admit, many of the new and 
proved techniques of drilling now bei: 
used on land, as well as at sea, may it 


directly have been the result of the offshors 
oil boom in the Gulf of Mexico and in othe 
areas where marine operatior are b 
conducted 

The trend toward permanent completion 
to lessen the expense of workovers throug} 
the use of wireline tools, or the highly de 


eloped skil 


ls in directional drilling prac 
tices, May we ll have come about becauss« 


of the ever-pressing demand of the ir 
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dustry to cut the costs of offshore drilling. 

The unconsolidated Miocene sands en- 
countered in the Gulf of Mexico are simply 
a continuation of the formations peculiar to 
ull South Louisiana and South Texas, ex- 
cept that they seem to get deeper the farther 
they yo offshore. The industry has been 
producing oil and gas from these sands since 
1201; yet the greatest strides in the de- 
velopment of new drilling techniques, and 
in unconsolidated sand controls, have taken 
place since the first wells were completed 
out of sight of land, less than a decade ago. 

Sea-going oi] men may well take a bow! 

Drilling in water was not exactly a new 
experience for the men now engaged in the 
more dramatic search for oil and gas at sea. 
As one veteran explained: “We learned to 
crawl before we had to walk.” 

More specifically, he should have said 
they paddled around in the swamps and in- 
land bays of the Gulf Coast area long be- 
fore they had to swim in the deep offshore 
waters 

The present offshore operators have been 
drilling in water for 20 years or more. Any 
man coming directly from West Texas, for 
example, and plunging directly into the 
offshore picture undoubtedly would have 
been completely lost. 


The submersible drilling barge had its 
inception back in the 30’s when oil men 
first began to invade the inland waterways. 
These were—and are—known as “swamp 


rigs,” consisting of a deep barge, slotted at 
one end, upon which was mounted drilling 
machinery, mud pumps, supply storage, 
living quarters, just as are the offshore 
giants in use at sea. 

But “swamp” drilling was one thing; go- 
ing out of sight of land, facing the furies of 
weather and sea, was something else again. 

The first offshore wells in the Gulf of 
Mexico were drilled from small permanent 
platforms; permanent in the sense that they 
were steel structures on which were 
mounted platforms only large enough to 
accommodate drilling rigs. Crews, supplies, 
end machinery were housed in converted 
YF barges, purchased as surplus from the 
Army and Navy, or wartime LSTs. 

The sea was an unknown quantity; so 
was the threat of hurricanes, which have 


ripped the Gulf Coast area since the be- 
ginning of time. There was a great tendency 
tc pull the tenders away at the first threat 
of bad weather. As a result, about a fourth 
of the drilling time was lost. 

Time is a great teacher. As oil men be- 
came more experienced in the ways of the 
sea, they learned to make the sea work for 
them; they employed private meteorologists 
who would chart the weather and leave 
warnings to scientific deduction. The re- 
sult has been an appreciable reduction in 
iost time. Today only the actual threat of 
a hurricane or other severe weather dis- 
turbance will bring drilling crews ashore. 

High seas frequently result in shutdowns 
of producing wells because of the difficulty 
of bringing a production barge alongeside 
a rigid steel platform, but drilling opera- 
tions seldom are halted. 

But even with the more modern and 
better drilling machinery to be found on 
offshore platforms, drilling at sea is slower 
than it is on land. One oil-company official 
feels this may be due, in part, to the high 
turnover of labor. Offshore crews usually 
work seven- or ten-day towers. Drilling 
superintendents frequently find as high as 
one-half of their crews will be new and 
untrained, each time there is a crew change. 

Slower drilling at sea is often attributed 
to the more cautious operations, especially 
in wildcat areas where all zones must be 
tested. With so much at stake, they do not 
like to chance mistakes. 

Most companies have found that deep- 
water drilling, from the standpoint of time 
alone, requires about 114 times that of land, 
or shallow-water operations. For example, 
a 14,000-ft well offshore requires about six 
weeks as compared with 30 days for a 
similar depth on land or in shallow water. 

Here are some other comparisons: 

It costs an average of $1,750 per day, plus 
2 to 2% cents per foot for drill-pipe rental, 
to drill in 10 ft of water; the cost averages 
$5,800 per day, plus the same drill-pipe 
rental, to operate in 40 ft of water. 

There are two offshore wells just off 
Mississippi River’s Southwest Pass where 
the ocean bottom slopes outward rather 
steeply. The “inshore” well of the two, 
drilled from a shallow water barge, cost 


' After each new section of pipe is 
added to the line, and welded and 
coated, a crewman waves a flag to 
signal a tugboat to pull it off the 
barge and into the water; thus 
under-water pipelines are laid 
from shore to wells in the Gulf. 





High Success Ratio 
in Louisiana Offshore Wells 


During the first six months of 1957 there 
were a total of 407 wells drilled in the 
submerged fields of the Gulf of Mexico, off 
the Louisiana coast. Of these 254 were oil 
wells, 64 were gas wells, and 89 were dry 
holes. Success ratio was 78%. 

This compared with 201 oil wells, 23 gas 
wells, and 49 dry holes drilled in the cor- 
responding period of 1956. 

However, with the 1957 hurricane season 
at hand, offshore operations are beginning 
to show a decline, and the trend is expected 
to continue through November or De- 
cember—although actual footage to be 
drilled during the calendar year probably 
will exceed that of 1956. 

On July 1, there were 100 rigs drilling 
offshore. 

At the close of 1956, there were 84 pro- 
ducing offshore fields, with 862 oil wells and 
95 gas wells. Since April 1953, 1,474 wells 
have been drilled, of which 1,015 were oil 
wells, 96 gas, an 363 dry on completion 
giving a success ratio of about 76°. 

A summary of the offshore operations 
follows: 


SUMMARY OF LOUISIANA 
OFFSHORE PRODUCTION 


1957 Oil Wells Gas Wells Dry Holes 


January 
February 
March 
April 
May 
June 


6 months total 254 
1956 


January 
February 
March 
April 

May 

June 
July 
August 
September 
October 
November 
December 


Total 


1955 
1954 146 


12 
14 
12 

2 


< 


11 
13 


64 
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66 


36 98 
25 54 


1953 (last 9 
months) 50 5 17 
Total production of crude oil in 1956—40,071,- 
764 bbl 
Accumulative production from offshore wells 
through 1956: 
Oil—108,563,184 bbl 
Condensate—3,071,650 bbl 
Natural gas—344,117,606 mcf 
Casinghead-gas—86,688,498 mcf 
Producing wells at end of 1956: 
Oil—862 
Gas— 55 
Offshore fields at close of 1956—84 
Producing well farthest offshore—Shell Oil Co. 
#1, Block 164, Vermillion, 46 miles from land. 
Well drilled farthest offshore: Gulf Oil Co.’s 
No. A2, Vermillion, drilled 49 miles from 
land. Dry. 
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$130,000. A short distance seaward, in water 
deep enough to require a seagoing sub- 
mersible barge, a well was drilled to the 
same depth for $250,000. The wells were 
close enough to have thrown a baseball 
from one to the other. 

As their experience increases, oil-com- 
pany executives have noticed a decided 
trend to faster operations offshore. One 
recent offshore well was budgeted at $248,- 
000, but drilling costs actually amounted to 
$114,000—a saving due entirely to the time 
consumed in drilling. 

Cited as another example was a well 
recently completed in the West Cameron 
urea. Drilled from a “long-leg” mobile rig, 
the well was spudded on May 21; casing 
was set at 9,300 ft on June 9; the well was 
flowing on June 25, and the rig moved off 
the next day—a total operation of 33 days. 

Any progressive industry, after a certain 
amount of trial-and-error experimentation, 
will find a formula or pattern and grow 
with it. Offshore drilling is no exception. 
Since the most expensive part of drilling 
an offshore well is in the construction of a 
platform from which the well is to be 
drilled, the formula the industry seems to 
have found the most successful is in the use 
of the submersible barges and mobile plat- 
torms for prospecting—the construction of 
large multiple-well platforms for produc- 
tion drilling. 

Mariners who navigate the Gulf of Mexico 
and visitors who fly over the offshore oil 
fields for the first time are astonished at 
the number of man-made islands off the 
Louisiana and Texas coasts. By actual count 
(the US Coast Guard has to keep an ac- 
curate check to maintain proper aids to 
navigation), there are 576 structures in off- 
shore waters; 1,271 inshore but in navigable 
waters. 

Yet this figure does not include the 32 
mobile units which drill an average of six 
weeks each per year. Incidentally, there 
are 14 more of these units now under con- 
struction or under contract for immediate 
building. 

Basically, there are two types of mobile 
units: the submersible barges, which con- 
sist of vessels with fixed upright pillars of 
steel on which are mounted the drilling 
platforms; and the “long legs,” or the units 
which drive their own piling, or spuds, to a 
firm foundation in the ocean floor and then, 
by hydraulic or mechanical means, draw 
themselves upward on the piling until they 
are in position for drilling, 40 ft to 50 ft 
above the surface of the water. 

Off the Mississippi River passes, where 
soil is loose and soft with the millions of 
tons of silt which is annually washed from 
the topsoil of the Mississippi Valley and out 
te sea, the submersible barge is used almost 
exclusively. For the firmer ocean floor off 
western Louisiana and the Texas coast, the 
“long-leg” rig has a more practical applica- 
tion. 

Many wells are still being drilled from 
the permanent platforms, of course. Notable 
are those of the CATC group (Continental, 
Atlantic, Tidewater, Cities Service), one 





of several syndicates of major oil com- 
panies which have banded together to 
spread the high cost of offshore operations; 
but the modern tenders have been so per- 
jected and manned by licensed sea-going 
personnel that greater efficiency has been 
obtained. Although most of these vessels 
are not self-propelled, the CATC tenders 
have ridden out at anchor two hurricanes in 
the past 12 months (Flossie and Audrey) 
with crews aboard. 

The submersibles and mobile rigs have 
the advantage in that they can drill and 
move to new locations, leaving behind a 
production platform if the well is a pro- 
ducer, or an empty hole if it proves to be a 
duster. 

It is fairly standard policy to drill fou 
or five wells with mobile rigs to prove an 
area; then follows the construction of a 
permanent self-contained platform for mul- 
tiple-well production drilling. Shell Oil Co 
engineers have designed a permanent-type 
platform from which six directional wells 
can be drilled on 6-ft and 10-ft centers, 
without moving the derrick. This is achieved 
by shifting the rotary table and crown block 
for each new hole. Then, by skidding the 
derrick, another pattern of six wells can be 
drilled from the same platform. 

Engineers for HOMCO, Eastland, and 
vther directional-drilling firms estimate 
that 75° of all offshore wells are drilled 
directionally. With whipstock, spud bit, and 
various deflecting tools, these specialists 
have more highly developed the skill of 
directional drilling in the Gulf of Mexico, 
possibly, than any other area in the world. 

Directional drilling is even more difficult 
in the Gulf Coast area, because of the tend- 
ancy toward unconsolidated sands, than in 
many other sections. In any consolidated 
formation a hole, once lined, will usually 
remain in the direction it is aimed. Here 
the changes in formation tend to lose or 
gain angle, or turn freely. Directional-drill- 
ing specialists obtain greater control by the 
use of weights on the bits, by different 
rotary speeds—and by constant vigilance. 

Actually, the only technique which is 
peculiar to the offshore-drilling industry is 
in the setting of casing. Offshore wells re- 
quire the use of 30-in. to 36-in. starting, or 


Gathering tank battery on 

a platjorm in the deep 
waters of the Gulf, where i. 
Cities Service and asso- “& 
ciates are exploring and 
drilling for oil. 





conductor pipe, which is driven into the 
ocean bottom by means of a pile driv 
before a well is to be spudded. Normally 
this conductor requires five or six lengths 
to depths of 150 ft to 200 ft—although fre- 
quently this conductor pipe must penetrate 
the ocean bottom to depths up to 500 ft. The 
purpose ol! the conductor is to keep sea- 
water and muck out of the well 

The conductor pipe is set when the per- 
manent platforms are built. In the case of 
the small permanent platforms, two such 
pipes are driven on 10-ft centers; in the 
case of wells drilled from mobile or sub 
mersible rigs, the conductor pipe is driven 
before the hole is spudded. The procedure 
s required in all offshore wells, but is cus- 
tomary when drilling in swamp 

Offshore wells also require more 20-i1 
surface casing than wells drilled onshor« 
Frequently it is necessary to set up to 1,100 
It of suriace casing 

Another development which has become 
an offshore “essential” is casing loading 
procedure, in which casing is set at the 
bottom of the hole and actually rests its 
weight on ground rather than hung sus- 
pended in the well with the weight of the 
casing borne on the surface. This is neces- 
sary in offshore wells because the casing- 
head must be supported by a steel struc- 
ture above the ocean surface 

Of more importance to the industry 
however, is the application of the per- 
manent completion theories to offshore 
wells, and a solution to the vexing prob- 
lem of controlling unconsolidated sands in 
permanently completed wells 

The permanent completion in the ac- 
cepted sense of the word—that is, the set- 
ting of tubing and packer above the pro- 
ductive sands to allow workover of wells 
by wireline tools without the necessity of 
costly rigs—finds even more practical usage 
offshore than on land because of the exces- 
sive cost of offshore equipment. Remedial 
work on an offshore well may cost as high 
as $200,000 or more 

The relatively new technique of per- 
manent completions may indirectly have 
been the result of experiments to cut 
operating costs at sea. By using the wire- 


(Continued on page 71) 





















LOUISIANA HURRICANE LOSS 
$10 MILLION 


Offshore losses caused by “Audrey” were less than those onshore. 


Having weathered two hurricanes, the industry is 


modifying earlier precautionary measures based on recent experience. 


The village of Cameron, La., has been 
a focal point of offshore drilling operations 
in the Gulf of Mexico since the first pro- 
ducing oil well at sea was brought in by 
The Pure Oil Co. in 1939. 

This was the largest community in the 
flatlands of the Southwest Louisiana coast, 
where one can hardly ascertain where land 
ends and the sea begins. Once devoted 
solely to fishing and trapping, Cameron be- 
came important to the oil industry shortly 
before the outbreak of World War II, when 
Pure drilled three producing wells at sea, 
just off the Louisiana coast a few miles 
from the village. 

During the war years, submarine oil 
prospecting was at a standstill, but the 
der to “cease fire” in Europe was the sig- 
nal for seagoing oil men to resume their 
studies of the vast Gulf of Mexico—and 
their starting point was the village of Cam- 
eron. In the past decade this entire area 
has grown in importance as a producer of 
oil and gas, both on land and sea; particu- 
larly active have been the offshore opera- 
tions in the region. 

Thus, when Audrey heralded the 1957 
hurricane season on June 27, a full two 
months ahead of schedule, there lay in its 
path some 35 to 40 of the richest oil and gas 
fields in Louisiana, a sulfur-mining opera- 
tion and scores of drilling rigs offshore and 
in the surrounding swamps and marshes. 

The world was shocked at the utter dev- 
astation left in the wake of Hurricane Au- 
drey. With more than 500 dead, thousands 
made homeless and destitute, Louisiana’s 
multimillion-dollar rice crop destroyed, 
this storm will go down in history as per- 
haps the nation’s worst catastrophe since 
the Galveston flood of 1900. 

The real tragedy of Hurricane Audrey is 
the fact that the tremendous loss of life was 
unnecessary. Whether residents of the area 
ignored warnings of the Weather Bureau 
to evacuate to higher ground, or whether 
they were lulled into a false sense of se- 
curity by an official underestimate of the 
speed with which the hurricane was travel- 
ing across the Gulf, remains a controversy 
which probably will result in a congres- 
sional investigation of the US Weather 
Bureau's hurricane-warning system. 

However, by comparison with the dam- 


age and destruction to homes, farms, and 
other property in the area, the loss to the 
oil industry was considered light. There 
was no loss of life in the offshore oil fields, 
although skeleton crews were left aboard 
some of the floating tenders and submers- 
ible drilling rigs, and the total loss to oil- 
field installations has been set at less than 
$10 million—with the greatest damage suf- 
fered by inshore rigs and installations. 

The greatest single loss was John Mecom 
submersible rig No. 16, which was drilling 
about three miles at sea off the Cameron 
coast. Valued at $3 million, this drydock- 
type submersible was declared a complete 
loss. Six men, comprising the skeleton crew 
left aboard the Mecom rig when the drilling 
personnel were evacuated two days before 
the hurricane struck, were rescued by heli- 
copter before the rig went under. Superior 
Oil Co.’s original wooden platform in the 
Creole field was ripped apart, plank by 
plank, and The Offshore Co. reported its 
Block 102 platform had eight pipe jackets 
bent out of plumb and had to be dismantled 
and rebuilt. The damage to this structure 
was estimated at $1 million. 

Four floating tenders owned or under 
contract to the CATC group broke their 
moorings, and were blown aground—some 
drifting as far as 45 to 50 miles. They suf- 
fered rather heavily from water damage by 
breaking seas. Several submersible rigs 
were blown off location, causing damage 
to the wellheads. 

Kerr-McGee Industries’ rig 46, described 
as the largest submersible unit yet to be 
constructed, was drilling for CATC off the 
Cameron coast and was down 10,200 ft 
when the crew was evacuated. When the 
crew returned after the hurricane, they 
found the rig had moved 5 ft from the well, 
and the conductor pipe was leaning at a 
20-deg angle. Penrod Drilling Co.’s mobile 
rig in Block 69 was moved some 20 ft off 
location, with some damage to the well 
head. Most of the submersibles in the area, 
however, weathered the storm without loss, 
and the 20 or 30 permanent platforms in 
the path of the hurricane suffered damage 
to catwalks and railings, but little else. 

Ironically, Hurricane Audrey righted the 
giant mobile drilling platform “Mr. Gus,” 
owned by Glasscock-Tidelands Oil Co., 


which had capsized during a storm several 
weeks ago off Corpus Christi, Texas. 

Salvage operations had been in progress 
since “Mr. Gus” tipped over after being 
struck by a crane barge during an early 
spring storm at sea. When salvage crews 
returned to their work after Audrey had 
passed, they found the huge structure was 
again upright. 

Inshore, the hurricane damage was con- 
siderably greater, probably due to the fact 
that the land installations were not con- 
structed as heavily as those used in offshore 
operations. Shell Oil Co.’s workover rig at 
Weeks Island was damaged; Humble Oil & 
Gas Co. had a well blown out near Weeks 
Island, but it was quickly brought under 
control after the storm; several pumping 
and compressor stations were destroyed in 
the North Tepetate field; and in the West 
Hackberry field, just inshore from the Gulf 
coast, a tank battery was blown off its 
pilings, spilling hundreds of barrels of crude 
oil. 

What may prove to be an expensive op- 
eration, for which an accurate estimate is 
yet impossible, will be the salvaging of 
dozens of barges, crew boats, and other 
small craft which broke their moorings 
during the storm and washed ashore. The 
water drained off, leaving the craft high 
and dry—in some instances hundreds of 
yards from the nearest waterway. 

Many of these vessels went aground on a 
state game preserve of Louisiana’s Depart- 
ment of Wildlife and Fisheries. They can 
be retrieved only by dredging flotation 
channels to them; and, because the land in 
this area has been eroding at a rapid rate, 
the state is requiring that these canals be 
back-filled after equipment is floated out. 

One official of a barge rental company 
estimated that it would take weeks, pos- 
sibly months, to retrieve all of this equip- 
ment. In some instances, he said, the salvage 
will prove too costly and the vessels will be 
abandoned or cut up for scrap. 

That oil-company losses offshore were not 
greater is probably due to the careful prep- 
arations the operators have made over the 
past 10 years for meeting just such an emer- 
gency. The threat of hurricane has hung 
over the offshore oil and gas prospectors 
since their first attempts to conquer the 
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Gulf of Mexico. Drilling platforms, sub- 
mersible rigs, tenders, and other marine 
equipment used in oil exploration have been 
designed to withstand far greater forces of 
wind and sea than have been recorded in 
tropical hurricanes. 

In anticipation of such an eventuality as 
a full-fledged hurricane, the oil companies 
and contractors operating in the offshore 
fields had formulated elaborate evacuation 
plans to safeguard life and property. 

Offshore installations had withstood 
severe storms, of course, but for 10 years 
the tropical hurricanes had avoided the oil 
fields, and the heavily designed equipment 
was not put to what the operators, builders, 
and designers regarded as a “real test.” 

Then came Hurrican Flossey last fall in 
the waning days of the 1956 season, fol- 
lowed less than nine months later by the 
first vicious blow of the 1957 season. The 
seagoing oil men were surprised, because 
spring and early summer hurricanes are 
extremely rare, but they were not unpre- 
pared. 

The first indication that Hurricane Au- 
drey was making up and heading toward 
the Texas-Louisiana cost came on Monday, 
June 24, when a shrimp boat off Yucatan 
radioed that it was encountering heavy seas 
and 45-mile winds about 350 miles south- 
east of Brownsville, Texas. 

At noon the following day, June 25, ihe 
US Weather Bureau issued an advisory that 
Audrey was a full-fledged hurricane, with 
winds of 75 miles per hour extending out- 
ward for 100 miles. Offshore drilling opera- 
tions were immediately suspended, and 
companies began evacuating crews by heli- 
copter and crew boat. By midnight, the 
only oil-company personnel left in the Gulf 
of Mexico, between Brownsville, Texas, and 
the Mississippi River Passes, were the skel- 
eton emergency crews who remained 
aboard some of the drilling tenders and 
submersible rigs. At the same time, the 
oil-company installations along the coastal 
areas also were being evacuated; and, in 
most sections, particularly in the vicinity of 
Grand Isle which bore the brunt of Hurri- 
cane Flossy last fall, the civilian population 
moved to higher ground. 

At 10 am. on Wednesday, June 26, hur- 
ricane warnings were posted along the en- 





Hurricane fudrey washed 
this oil barge and a small 
boat up on the beach road 
near Cameron, Louisiana. 


tire length of the cost, and the US Weather 
Bureau warned that tides of 5 ft to 8 ft 
could be expected. Six hours later Audrey 
was 300 miles south of Lake Charles, La., 
with gales extending outward 150 to 200 
miles—and the Weather Bureau predicted 
that it would reach the Louisiana coast late 


Thursday afternoon. 

Actually, Audrey hit Cameron with full 
fury on the morning of Thursday, June 27, 
and Louisiana’s congressional delegation 
has demanded an official explanation of the 
US Weather Bureau for the mistake in esti- 
mating the arrival of the storm 

While the oil rigs were well battened 
down for the blow, the heroism of many 
oil-company workers in the assistance 
rendered in evacuating civilian personnel, 
and in rescue work following the storm, 
nas been widely acclaimed. 

Individual case histories would be too 
numerous to list, even if all of the facts 
were known. For example, a tug of J. Ray 
McDermott & Co., which pulled into Cam- 
eron seeking shelter from the storm worked 
through the height of the hurricane per- 
forming rescue and later gave all of its 
food, milk, and supplies to storm refugees 
Brown & Root’s offshore supply boat 
“Margaret Ruth” anchored offshore « 


lrins 
the storm to serve as a radio relay base for 
the town of Cameron, after all power had 
been interrupted. 

Superior Oil Co. employes transported 
field generators to hospitals in the area to 
provide emergency power. Magnolia, Cali- 
fornia Co., Humble, Pure, Continental, and 
other companies sent boats, barges, air- 
planes, swamp buggies, cranes, and bull- 
dozers into the area to take part in rescue 
work during the storm and t» participate 
in the grim task of cleaning up débris and 
recovering bodies of the storm victims 

By Friday, June 28, the scope of the 
disaster at Cameron, Grand Chenier, Little 
Chanier, Pecan Island, Creope, and a | areas 
south of the Intracoastal canal became evi- 
dent, and Civil Defense authorities issued 
an appeal for boats to participate in rescue 
and evacuation work. Many oil-company 
employees and vessels were released for 
this work. Refineries in the area sent am- 
bulances and plant nurses into the distress 


areas—where they worked with local au- 





thorities, administering first aid 

J. M. Jones, manager of the Continental 
Oil Co. refinery in Lake Charles, dispatched 
the company’s work boat “Lafourche” with 
medical supplies to the stricken regions, and 
this vessel was used for transporting bodies 
from Cameron to Lake Charles, where a 
morgue was set up in one of the dock sheds 
Company employees, under direction of a 
plant nurse, were organized into a group 
to make gauze masks to be worn by persons 
trying to identify the dead, and ammonia 
was furnished from refinery stocks to be 
used with the masks 

“IT cannot say too much for the manne: 
in which our employees conducted them- 
selves during and subsequent to the storn 
said Mr. Jones. “Morale was high, eve ryone 
kept his head and did his job well. I have 
never witnessed a better demonstration of 
unselfish personal effort to pitch in and 
help the community than was shown by our 

sople. We have every reason to be proud 
of them.” 

With two hurricanes b nd them. op 


erators are considering the modification ol 
their hurricane operational plans Parti 

larly ] tn true of the operations which 
involve the u of floating rig tenders. The 
procedurs followed during Hurricane Flo 

sie and Audrey, and through the mor 
severe winter storms in the gulf, has been 
to evacuate all drilling person! el, leave th 
ship’s crew aboard, drop the tender back 
rom the rig and anchor it on a 3,500-{ft 


bow line. During both hurricanes, tenders 


were set adrift when this anchor line parted 
Out of five tenders caught in the path of 
Audrey, only one rode out the storm at 
anchor 

New procedures now being considered 
probably will call for seagoing tugs to stand 
by the floating tenders—moving them out of 
the storm parth as it becomes necessary 

“Now we know what we're up against 
company official 
ulation. We 


know that our designs have been right in 


in the gulf,” said one 


“Heretofore it was purely sp 


building drilling structures at sea, but we 


also know the mistakes we've made and 
how to correct them. One thing is quite 
apparent. You can’t take chances when 


It pac ks 


too big a wallop.’ END 


you're dea’ing with a hurricane 


by Philip L. MecLaughlin* 


Cheaper dry holes possible through ....... 


1 roughneck catches a dust sam- 
ple trom the line for micro- 
scopl study. 


NEW AIR AND GAS 
DRILLING CONCEPTS 


Heres a review of the art—with a report on new techological advances— 
which will help air drilling grow into wider use in the future. 


Today, more than before, a greatly ex- 
panded drilling program is a “must” if the 
United States is to majntain its oil reserves 
at a safe level. Investments for wells have 
soared out of proportion to the return on 
such investments. Faced with increasing 
cost of finding reserves and with limiting 
proration after developing them, the in- 
dustry is confronted with several alterna- 
tives: 

1. Industry can accept these higher costs 
without struggle and pass them on to the 
consumer. 

2. Industry can evaluate the statistical 
advantage of testing high-cost offshore and 
foreign concessions. 

3. Industry can exert every effort to re- 
duce the cost of finding and producing oil 
for all exploratory and development pro- 
grams. 

Among the more progressive elements, a 
feeling is growing that we have reached 
the economic limits of today’s rotary-drill- 
ing equipment and the need is for “a better 
shovel.” 

Gulf Oil Corp.’s new percussion drill, a 
tool consisting of a reciprocating-mud- 
powered piston and cylinder arrangement 
for delivering 600 or more strokes on the at- 
tached bit, is certainly an important step 
in the right direction. This promises to be 
a universal tool which will effect faster 
rates of penetration. 

However, »n one point, most engineers 
agree, regardless of the size and type of bit 
used, air (or gas) is clearly the ideal drill- 
ing medium, if it can be used. Penetration 
rates are frequently more than doubled 
using air when compared to mud drilling, 
and overall well costs may be reduced by 
25°; to 50°. This technique, although just 
growing up, is still very much in its infancy. 


*Petroleum engineer, Dallas, Texas 


Truly suitable equipment is not yet avail- 
able. 

Air drilling, because of its economic ad- 
vantages, is spreading rapidly. Consider- 
able new technology and research progress 
recently have been worked out to help 
overcome the problems incident to this 
technique. There is no magic formula. Only 
careful consideration of individual factors 
in light of local geologic conditions existing 
in an area will lead to its intelligent use. 

What is Air Drilling: Air drilling may be 
defined as a technique which requires the 
circulation of compressed air through a con- 
ventional rotary-rig mud-circulation sys- 
tem to effect a faster than normal removal 
of the cuttings from the bottom of the hole. 
It permits substantial savings to drilling 
contractors and oil companies by virtue of 
the fact that the penetration of the bit is at 
a much faster rate than possible by mud or 
other drilling techniques presently known. 

Factors Favoring Air Drilling: There are 
numerous factors which favor the use of 
air as a drilling medium. At present, with 
air drilling only in its infancy, the follow- 
ing advantages appear to be significant for 
most areas: 

1. Porous Formations—In some geological 
provinces, caverns, large cracks, and ex- 
ceedingly porous formations sometimes 
exist—making it exceedingly expensive to 
drill with conventional drilling fluids. When 
the weight of the column of mud exceeds 
the formation’s ability to contain it, the 
mud is forced out into a fracture pattern 
where it is lost. Techniques to remedy this 
loss of circulation are very expensive and 
frequently may demand that the well be 
abandoned, or it may be necessary to re- 
sort to percussion-type drilling techniques 
or to cable tools. 

Lost circulation is of no major conse- 


quence to drilling when using air. In most 
cases the cuttings can be blown into the 
porous zones without excessive danger. It 
is thought that in some instances, air offers 
a partial solution to lost circulation be- 
cause it is possible to lower the pressure at 
the face of the lost-circulation zone—thus 
enabling the formation to resist formation 
fracture, normally associated with a mud 
column. 

2. Hard Formations—When time spent in 
making a “connection” is not an appreciable 
amount of the total drilling time, the indica- 
tions are that hard formations are preva- 
lent. In formations where the bit costs are 
an appreciable proportion of the total drill- 
ing cost, air drilling pays off. As an example, 
since the basic cost of a full-size rotary- 
drilling rig ranges from $800 to $1,500 per 
day, the advantages of drilling a faster hole 
through hard formations is quite apparent. 

Penetration rates from two to five, and as 
high as thirty, times faster than those which 
can be achieved by mud drilling are now 
common. This faster penetration-rate phe- 
nomenon is one of the most important bene- 
fits of air drilling. 

3. Extremely Cold Climate—Air has been 
successfully used in sectors where the per- 
mafrost is present and where elaborate 
precautions would have to be taken against 
the freezing of mud. 

4. Water Costs Are Reduced—In many 
remote and arid locations, the cost of haul- 
ing water may amount to tens of thousands 
of dollars per well—even though no lost- 
circulation problem is encountered. 

5. Fewer Bits Are Used—Air drilling ex- 
emplifies the characteristic that far more 
footage can be achieved per bit. If a bit runs 
no longer in terms of hours, it will give 
much more footage when drilling with air. 
Frequently bits run over 50° more time in 
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hours before the bearing wears out when 
air is used. 

6. Reduced Overall Drilling Costs—Any 
technique which can result in a combina- 
tion of faster penetration rate and more 
hours: drilling per bit effects a drastic re- 
duction in drilling costs. In many instances, 
wells have been successfully drilled to a 
depth of 4,000 ft with only one bit in slightly 
more than one day’s time, whereas the same 
well drilled with mud techniques would 
require more than 30 days and 50 or more 
bits. 

Sometimes the rotary-drilling costs have 
been cut more than one-half. At present, 
such great savings cannot be expected reg- 
ularly because part (or nearly all) of the 
wells will have to be drilled with mud. 

7. New Oil or Gas Pays Can Be Located 
—Much oil and gas is found under pres- 
sures lower than the hydrostatic head in 
limestone or other types of nonporous rock. 
Oil and gas may not get into the mud 
stream in mud drilling, and there may be 
no “show” at the surface. Frequently, elec- 
trical and radioactivity logging techniques 
fail to detect the presence of these forma- 
tions. 

With air drilling, there is virtually no 
pressure on the formation and no contamin- 
ation of the formation face or cuttings— 
with the result that any production will 
show at the surface and can be easily 
logged, thus increasing the possibility of 
finding producing horizons. 

8. Higher Productivity Per Well is 
Gained—Some low-pressure formations are 
easily damaged by the mud column, and 
are severely plugged when mud is used. It 
is known that over 200 wells drilled through 
the Spraberry formation of West Texas 
were abandoned before production was 
finally found. Recent air-drilling experience 
leads us to believe that, if these same for- 
mations were completed using air, the 
chance of finding this producing horizon 
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On many rigs, the discharge 
nozzle at the end of the buoy 
line (exhaust line) is equip- 
ped with a gas flare and 
spray equipment to sprinkle 
down the dust (photo, cour 
tesy The Carter Oil Co.). 


would have been increased, and a higher 
production per well would have _ been 
realized. There is strong evidence to support 
the theory that the cleaner type of comple- 
tion using gas will produce more oil. There 
are 15-year-old case histories in California 
to prove this concept. 

9. Better Cores Result—The uncontamin- 
ated condition of an air-drilled core is ver: 
valuable to the geologist. Coring time nor- 
mally is proportionate to the increase in 
penetration rate commonly associated with 
air drilling. Under certain conditions, the 
ability to obtain an uncontaminated core is 
a decided advantage. 

10. An Immediate Formation Test is Pro- 
vided—As long as air is a circulating me- 
dium, no formation test is required; for, 
with this type of drilling, a continual test 
is in progress. As long as the hole is dust- 
ing, the hole is dry and penetration is being 
made. The appearance of dusting is gener- 
ally indicative of fluids; and, by blowing the 
hole, the fluids can be brought to the 
surface. 

An increase in return volume is evidence 
of natural gas; and, by maintaining a pilot 
flare at the blow line, the smallest amounts 
of gas are detectable. By discontinuing the 
air supply, closing the valve and placing a 
gauge on the drill pipe, formations may be 
accurately tested for both volume and pres- 
sure without removing the bit or making a 
round-trip. This technique would have been 
impossible with mud drilling. 

The geologist can detect the change in 
formations by watching the change in colo: 
or cuttings which are blown from the dis- 
charge line. Although some cuttings ar 
smaller, the geologist generally likes the 
“virgin state” of such cuttings. 


New Air-Volume Concept: Frequently 
the trade literature reports a buried phrase, 
“during part of the drilling operations an 
additional compressor was applied and an 
increase in penetration was generally 
noted.” This frequency of mention is signifi- 
cant, since it now leads to the conclusion 
that actual field volumetric requirements 
for high drilling rates, at depth, differ 
greatly from those adopted by the Hughes 
derivation of the Weymouth’s equation 
presently accepted by the industry. The 
Hughes data are the best we've had to date, 
but today several companies are working on 
more accurate determination of air-drilling- 
volume requirements, by making correc- 


tions of Weymouth’s equation for vertical 
flow, the density of the part le, the density 
of the air column, and or the density of the 
suspended cuttings 

This is a new concept that may have 
considerable effect on tomorrow’s air drill- 
ing efficiency. A number of air-drilling fail- 
ures can now be explained, since they used 
an inadequate volume of air at high drilling 
rates to effectively remove the cuttings. Had 
they used almost 50° more air, the success 
ratio might have been higher: 

Limitations of Air Drilling: There are 
certain factors which tend to oppose the 
widespread use of air drilling at this early 
stage of the art 

A. Water is a Deterent Problems asso- 
ciated with the presence of liquids in the 
hole are the greatest deterent to the uni- 
versal use oO! alr or gas asa drilling medium 
When an oil or water zone is encountered 
several things often happen 

1. The hydrostatic column of water, cre- 
ating a pressure on the formation tends tu 
slow drilling rate. In itself, this approaches 
aerated mud-drilling rate, and is not con- 
sidered too serious 

2. Most formation cuttings, when mixed 
with given proportions of water or oil, will 
form a gummy mass which may p!ug the 
bit or may block the drill pipe Tec hniques 
have been used to avert this difficulty by 
injecting water into the standpipe at a rate 
of 4 to 8 bbl per hour. This technique is 
somewhat related to aerated mud drilling 
in that small quantities of water have to be 
added. Certain formations can be dried out 
by running the air compressor several hours 
in an attempt to dry out the hole 

A number of chemical solutions have 
been used, and recent water shutoff tech- 
niques indicate continued successful re- 
sults. 

3. When water enters the bore, either on 
top or at a point above the bottom, certain 
precautions should be taken in the presence 
of the bentonitic-shale family because, in 
the presence of water, shales will slough o1 
heave. Under certain severe circum- 
stances, this could result in losing the hole. 

4. Large volumes of water have often 
caused air-drilling experiments to be dis- 
continued because the volume was beyond 
the capacity of available compressors to lift. 

The simplest and most obvious answer to 
this problem is to increase the compressor 
pressure so that water may be lifted. In 


some instances, if the water production is 
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excessive, or if it is important to drill dry 
because of the presence of sloughing or 
caving formations, it may be necessary to 
case or “squeeze” the zone. Casing is the 
most positive and the most expensive shut- 
off technique. Much research is currently 
being conducted to solve this problem. 

5. The time consumed in unloading fluids 
from the well, under certain conditions, 
could exceed the time saved by air drilling. 

B. Soft Formations: Where bit costs be- 
come negligible in proportion to the total 
drilling costs, air drilling may not assume 
the advantages common to harder forma- 
tions. When the time spent making connec- 
tions is an unappreciable percentage of the 
total drilling time, then air-drilling econo- 
mies are to be questioned with present-day 
equipment. 

C. Dangers of Blowout: The most effec- 
tive blowout preventer known today to the 
oil man is a column of heavy mud. Even 
the best mechanical blowout preventer is a 
temporary expedient, and is capable of 
holding against moderate pressures. New 
blowout preventer equipment may soon 
be developed which will expand air-drilling 
usage into wildcat areas where wildcat 
pressures might possibly be encountered; 
however, air-drilled holes have drilled 
through formations having gas pressures as 
high as 4,400 psi without any hazard. Gas 
volumes as high as 150 million cubic feet 
per day have been handled. 

D. Possible Dangers of Underground Ex- 
plosions: A mixture of 9% methane in 91° 
air is highly explosive, and could probably 
be obtained in the casing while drilling a 
gas-producing formation with air. Accord- 
ing to some authorities, an explosive pres- 
sure of over 9,000 psi within the well bore 
might be generated. Some experts point out 
that the compression pressures often de- 
veloped in today’s automotive equipment 
have detonation forces in excess of these, 
although no damage is done to the motor. 

Although there is known to have been a 
number of underground explosions within 
the first three or four years of air drilling, 
there has been no loss of drilling equipment, 
life, or limb. There has been no under- 
ground explosion in air drilling which could 
not be explained. The hazards mentioned 
above do not necessarily apply when gas 
has been used as a circulating medium be- 
cause several rigs have been burned when 
gas was used. 


New Concepts of Water Shutoff: The most 
positive water-shutoff technique is with 
casing. Recently considerable attention has 
been given to the uses of protective or 
special retrievable casing strings (or liners) 
in an effort to shut off troublesome water 
to permit additional air-drilling footage to 
be drilled. 


Although considerable research headway 
has been made this year, there is still no 
“sure-fire” technique of squeezing off form- 
ations with plastics, cements, resins, or 


time-setting chemicals. However, some pro- 
lific water flows have been stopped success- 
fully 


Several basic problems still exist, to wit: 

1. The industry must find an economical 
sealing material which can be pumped into 
porous or fractured formation spaces, in a 
liquid state; and, after the proper setting 
time, the material must be able to withstand 
a pressure differential resulting from the 
formation fluids, without flowing or fractur- 
ing back into the well bore, or without per- 
mitting the channeling of the well fluids. 

2. A sealing material should be capable of 
uniform invasion of all the porous zone 
from the top to the bottom. This will prob- 
ably mean that in well bores of varying 
permeability many squeeze jobs will have 
to be performed in stages to accomplish 
uniform invasion. Too thin an invasion 
would tend to flake off. 

3. There is need for a quick way of de- 
termining formation permeability and fluid 
content in porous zones (in other words, 
ascertaining the water problems and pin- 
pointing the presence of water). 


New Water-Foam Concept: The new use 
of foaming agents, reported by A. S. Mur- 
ray and Stan McKay, indicates the possi- 
bility of drilling with air even though small 
amounts of water are coming into the bore 
hole. One must be cautious, however, of 
using this technique if shale formations or 
salt formations overlie the water zones, be- 
cause frequently the dried-out shale will 
tend to flake into the bore hole. This frag- 
mentation of shale will tend to stick the 
pipe, and it will then be necessary to in- 
crease the lifting capacity of the drilling 
fluid by using a high-viscosity mud to clean 
up the hole, which sometimes can cause a 
leaching action—thus creating an enlarged 
hole demanding more air volume. 

Generally, shales dry out readily in an 
air-drilled hole and stay in gauge; but once 
dry shales are permeated by liquid, the 
shales tend to fragment in large pieces. 

In the shale drilling in West Texas, one 
day’s drilling, using air, can generally save 
four or five and up to ten days of conven- 
tional drilling, depending on whether mud 
or water is used. 

New Crooked-Hole Concepts: Some 
people believe there is an increased tend- 
ency toward a crcoked hole in air drilling; 
however, this year two important practices 
have been used to control this phenomenon. 
It is important that these techniques be put 
into practice before the crooked hole is 
produced: 

1. The proper positioning of drill-collar 
stabilizers is recommended to prevent 
buckling of the drill-collar string above the 
bit. Heavy weights may be used. 


2. The use of a ribbed bottom-hole drill: 


collar or a long flat stabilizer to prevent the 
lateral movement of the bit is recommended 
when troublesome formations are en- 
countered. 

3. Beneficial effect from long stabilizer 
strings have been found. 

The foregoing represent a new concept, 
since this year’s experience presented the 
first evidence that the stabilizer laws ac- 
tually apply to air drilling. 


Bits Drill Faster with Air: With air as a 
circulating medium, a fragment of the rock 
is usually very small when it ruptures 
under the compressive loading during the 
time when the individual bit teeth are in 
contact with the bottom of the hole. Large- 
size chips of rock can be produced in shal- 
low holes where adequate air volume and 
pressure are available. The size of the 
particle and the rapidity with which it left 
the cutting surface at the bottom of the 
hole determine its rate of travel. If the 
weight of the rock particle is small, gen- 
erally it is quickly cleaned from the surface 
being drilled. If the density of the particle 
is large, it usually is recut before being 
removed from the surface being drilled. 

The shape of the particle is also quite im- 
portant since a relatively thin chip, having 
a large cross-sectional area, can be removed 
more quickly than a spherical particle. 

High-velocity air around the streamlined 
portion of the drill pipe causes a turbulence 
which causes some cuttings to whirl and 
fall back. Some cuttings strike tool joints, 
each other, and the walls of the hole, and 
are shattered into many smaller pieces. 

As the particle leaves the bottom and 
starts up the annulus, there are sections of 
the hole where the return air velocity is 
not great enough to continue to lift the 
particle. It is possible that some fall back 
toward the bottom for an interval. During 
this time, the drill stem grinds and pulver- 
izes them against the walls—thus creating 
many smaller pieces. Many of the smaller 
pieces get smaller from multiple impacts. 
A high percentage of the cuttings are dust 
particle size at the surface, but many large 
cuttings are also found at the surface. 

Most rocks drill faster under atmospheric 
pressure than when subjected to the pres- 
sure of a fluid column. If the hydrostatic 
pressure against the surface below the drill- 
ing bit is lowered by reducing the density 
of the mud column, the downward vertical 
component of stress in the formation is re- 
duced. This relief of stress in one direction 
assists the drilling process, and has the ef- 
fect of making the rock easier to penetrate. 
This has been duplicated in laboratory 
experiments. 


Factors Which Influence Volume and 
Pressure Requirements: There are numer- 
ous factors which have influence on the 
volumetric requirement and the pressure 
requirement: 

1. The diameter of the hole being drilled, 
including the surface hole and the produc- 
tion hole. 

2. The depth of the well. 

3. The type of formation being pene- 
trated. 

4. The size and configuration of the drill 
stem being employed. 

5. The type of bit being used and its 
nozzle size. 

6. The amount of water, gas, or oil 
present. 

7. The type of circulation employed— 
either reverse circulation or conventional 
circulation. 
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8. The size and density of particles being 
accelerated to the surface. 
9. The density of the air column. 


Functions performed by air are the re- 
moval of cuttings and the cooling of the 
bit because of large volumes of expanding 
and highly turbulent air. The volume of air 
required for drilling is governed by the 
factors named above. The particle-lifting 
capacity is proportional to the density and 
to the square of the velocity of rising air 
column. The American Petroleum Institute 
is studying the volume-pressure relation- 
ships today to see if they are representative. 
Field results indicate a wide discrepancy at 
fast drilling rates and with depth in many 
sized holes. 

The pressure drop throughout the circu- 
latory system should be minimized wherever 
possible to keep the compressor power rea- 
sonably low. Any reduction in pressure loss 
in a system will reduce the compressor fuel 
consumption and will allow the circulation 
of larger volumes of air. The compressor 
manifold, standpipe, rotary hose, and kelly 
should be of ample size in keeping with 
the volume of air being circulated through 
it. 


Aerated Mud May Be Economic Bridge— 
Aerated-mud techniques offer a different 
method of handling lost-circulation zones. 
by controlling the pressure differential 
across the face of the zone of loss, in con- 
trast to the present method of increasing 
the permeabilities at the face of the forma- 
tion. 

The problems of drilling with aerated- 
mud and drilling with air are similar when 
wet formations are encountered; as an ex- 
ample, the shale problem is a limiting fac- 
tor common in both these techniques. 

The air-pressure and air-volume require- 
ment for any volume or size of hole is 
greater in aerated mud than with straight 
air when wet formations are encountered. 

The cost of aerated mud drilling is higher 
than straight air drilling because: 

1. Aerated mud demands 
equipment investment. 

2. Aerated mud results in a reduction in 
bit performance. 


increased 


3. Aerated mud involves a complexity of 
techniques and complex associated prob- 
lems. 


However, aerated mud, in some instances, 
may some day be an economic bridge be- 
tween conventional mud drilling and air 
drilling. Like air drilling, aerated mud is 
going to require imagination, intelligent 
planning, and risk capital. 

Effect of Air on Present Concepts: The 
primary factors of interest to the drilling 
industry at the present time are the in- 
creased drilling speeds obtained by air and 
the accompanying saving of rig time and 
bits. At the same time, many companies 
believe that the cleaner well completions 
possible with air may mean higher pro- 
ductivity per well and longer well life, and 
will alleviate cleanout problems. Also, one 
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cannot overlook the fact that many wells 
can be drilled in hard and cavernous areas 
now that would have been economically and 
physically impossible with mud techniques 
Arkansas is a classic example. 

As a general statement, air can best be 
used in hard, dry formations or in areas 
where there is a scarcity of surface water, 
or where lost-circulation zones are a prob- 
lems. When low-pressure sand formations 
are to be completed, air means less forma- 
tion contamination and possibily higher pro- 
ductivity. If water is encountered, com- 
pressors capable of delivering high 
pressures, up to 500 psi (sometimes equiv- 
alent to the hydrostatic column of fluid in 
the hole) are desirable 

A. More specifically, here are the factors 
which favor air drilling: 

1. Cavernous formations (bad lost circu- 
lation). 

2. Few water zones 

3. High water costs 

4. Water zones spaced so they may bs 
easily cased 

5. Hard formations 

6. Formations which drill slowly unde 
pressure. 

7. No serious sloughing shales above 
water zone 

8. No wild high-pressure gas zones 

9. Low permeability (or low pressure). 

10. The development cf a fast, reliable 
method of squeezing off water zones. 

11. The recent development of a chemical 
anti-balling agent. 

12. Cores which might be damaged by 
mud. 

Producer Reaps the Principal Profits: Al- 
though the drilling contractor may benefit 
in many ways from the adoption of air o1 
gas drilling, it is the producer who reaps 
the principal benefits 

Some majors feel that air drilling has not 
been perfected to the point where a con- 
ractor can make a reasonable estimate of 
his total air-drilling costs which must be 
based upon the anticipated bit performance 
and footages. They feel that the contracto1 
does not know what percentage or what 
interval of depths can be drilled with air 
in most of the wells currently being drilled 
They say: “Few contractors have engineer- 
ing personnel or the organization necessary 
to study in detail the geologic conditions 
and water zones in order to gain the neces- 
sary ‘know-how’ to assure the success of 
the air venture or even to assure himself of 
a profit.” 

Some contractors are skeptical of these 
comments and say: “Give us a favorable air 
contract and an economic incentive, and 
watch our organizations change to meet 
these demands.” As for the favorable con- 
tract situation, this is an exceedingly im- 
portant consideration which will have a 
great influence on the speed with which air- 
or gas-drilling technique is adopted, if not 
with its eventual success. 

To illustrate this problem, let’s take two 
examples: 

In Pennsylvania—where formations are 
hard and hazards are great—contractors 


frequently drill on a day basis. One drilling 
company found it could air-drill at a much 
lower cost than with either mud or cable 
tools. By going to a footage (rather than a 
day rate) contract basis, the company could 
offer producers a lower-cost hole, yet make 
an excellent profit itself 

If other producers recognize the benefit 
of this progress and let it thrive, the expar 
sion of air drillers may be rapid. If, on th: 
other hand, the producers cut the drillin; 
contractors’ profits by reducing the con- 
tract price per foot or putting them ba 
on day rate, progress will be less rapid 

In West Texas—where rotary drilli: 
with mud has been well developed and th 
risks of trying air drilling are fairly high 
the situation is just the opposite. Contra 
tors are now being paid by the foot. If they 
use conventional mud, they are fairly sure 
of a small but relatively uniform profit. If 
they try air-drilling on their own, they rut 
an extra danger of losing a hole and perhaps 
a drill string 

Most drilling contractors can’t afford to 
take such chances; so, if progress is to b 
made here, producers will have to take th 
risks by putting the contractors on day rat 
during the developmental phases or give 
them a realistic air-drilling clause 

There is much evidence that a contractor 
with a compressor-equipped rig would keep 
it busy on di 


y work at a good profit. In 
Pennsylvania and West Texas, there are a 
few such arrangements; however, they had 
initially the cooperation of a prudent opera 
tor who absorbed the early expense and 
who today is benefiting from lower drilling 
costs 

Air-drilling clauses in the drilling con- 
tract will do much to stimulate air-drilling 
acceptance by the drilling contractor. Fo 
an example, one idea would be, if air is used 
and water is encountered at any depth, the 
first 10 hours’ fighting this condition are on 
the contractor; then it goes on day rate, 
charged to the operato1 

It is important to keep an eye on the 
contract situation as air drilling progresses 
Air drilling has unlimited potential, but 
realistic appraisal and intelligent planning 
will be required by both producer and con- 


tractor to assure its success 
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The S.S. “Gliickauf,” 


first ocean-going tanker operated by a Standard company: 


The 3,020 dwt 


tanker was built in 1886, Length of vessel was 300 ft. | All photos, courtesy Standard Oil Co. (N.J.)\ 


“Jersey” celebrates 75th birthday 


Seventy-five years ago, on August 5, a 
new oil company was formed which was to 
become one of the world’s industrial giants 
With a capitalization of $3 million and a 
dozen stockholders, the Standard Oil Co. of 
New Jersey was organized to operate a re- 
finery, paraffin plant, and barrel factory at 
Bayonne, N. J., docks at Weehawken and a 
partly built refinery at Jersey City, then 
known as Communipaw 

The modern petroleum industry was al- 
ready 23 years old when “Jersey” was 
organized. John D. Rockefeller had been in 
the oil-refining business for 20 years, and 
the original Standard Oil Co. (Ohio) was a 
dozen years old on Jersey’s birthday in 1882 

It was only three years after Drake had 
drilled the first oil well in America that Mr. 
Rocketeller purchased an interest in a small 
refinery in his hometown, Cleveland, Ohio 

Within a few years, the driving energy of 
Mr. Rockefeller and the associates he had 
drawn around him created a group of 
closely allied companies under the Standard 
of Ohio leadership, which embraced a large 
share of the American industry. 

In January 1882 the Standard Oil Trust 
was formed to own properties outside of 
Ohio, and the Jersey company came into 
being as operator of the business in the state 
of New Jersey. 


As one of the most vigorous companies 


In 1919 Standard was coating pipe 


lines in Louisiana with cement. 
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in the group, Jersey soon expanded its 
markets down the East Coast to the Caro- 
linas and westward beyond the Mississippi. 
It became a holding as well as operating 
company, and by the end of the 18th century 
had become the central holding company 
for the Standard Oil group owning stock in 
41 companies which, in turn, held interests 
in still other companies. 

To meet the keen competition of Russian 
oil from flush Baku fields, the Standard 
group began to acquire interests in Euro- 
pean companies in the 1880's. Anglo-Ameri- 
can Oil Co., now Esso Petroleum Co., Ltd., 
was formed in 1888, and this was followed 
in 1880 by the purchase of a 40% interest 
in what is now Esso AG in Germany. Busi- 
ness also spread to the Far East. Standard 
pioneered in the mass production of 5- 
gallon tins for export distribution of kero- 
sine to replace unwieldy wooden barrels. 

Begun as a refining and marketing com- 
pany, Jersey found it necessary to become 
a producer; and, when Lima-Indiana sour 
crude—then known as “skunk oil’—was 
found in large quantities, a research project 
was begun. Herman Frasch found a means 
of treating sour oils, and subsequently an 
experimental laboratory was set up at Whit- 
ing, Ind., under the direction of William M. 
Burton, formerly Mr. Frasch’s assistant. 
From this laboratory came the first crack- 


early version of a fractionating tower: 
Van Dyke tower as installed at the Bay- 
refinery in 1908. 











ing process for refining oil. 

Standard entered the pipeline transporta- 
tion end of the business shortly after Tide 
Water Oil had built its historic long line 
eastward from Bradford, Pa. By 1908, 
Standard was the largest pipeline owne: 
in the USA, with 10,000 miles of trunk lines 
and an 80,000-mile gathering system. 

By the time Theodore Roosevelt and other 
“trust busters’ had got into action, the 
Standard group of companies was refining 
66° of the oil processed in the United 
States and was marketing more than 80 
of the oil consumed. Because of agitation 
against monopoly, the US Supreme Court 
ordered the group broken up into 34 sepa- 
rate companies in 1911. 

Jersey was the largest of the 34 com- 
panies following the dissolution—retaining 
43° of the group’s assets. It kept much of 
the refining capacity of the group, but lost 
most of its producing and transporting 
facilities. Of its producing affiliates, only the 
Carter Oil Co. and Standard Oil Co. of 
Louisiana were left. 

In the period of reorganization which 
followed, Jersey began to seek oil supplies 
abroad—in Latin America and the Far East 
—to supplement its limited domestic pro- 
duction. John D. Rockefeller retired as 
president, and a new group of younger men 
took over. Among them was Walter C. 


{ Standard Oil Co. filling station in 
Veu Jersey u hich offered gasoline un 
contaminated with kerosine, water, or 
dirt: Tires were pumped up free of 


charge. 


STANDARD OIL COS. | 


moma OASOLINE 


ome SOLD HERE 


SUARANTEE 














































































Teagle, who served as president for 20 years 
from 1917 to 1937, and as chairman for an 
additional five years until 1942. Under the 
leadership of Mr. Teagle and his successors 
William S. Farish, Ralph W. Gallagher, 
Eugene Holman, and M. J. Rathbone, the 
company has continued the Rockefeller i te Rye ie 
policy of expansion through the plow-back ee die. 

of a large share of earnings; has purchased 

a majority interest in Humble Oil and Re- 

fining Co. in the USA, Creole Petroleum in 

Venezuela, and lesser interests in the Iraq 

Petroleum Co. group, Arabian American Oil 

Co., and the consortium of companies 

operating in Iran. 

The recent anniversary issue of The 
Lamp, Jersey house magazine, lists 37 com- 
panies in the Eastern Hemisphere and 28 
companies in the Western Hemisphere in 
which it has interests. Jersey-affiliated 
companies in the Eastern Hemispher: 
operate 22 refineries and 54 tankers of 6,000 
dwt and over. As of December 31, 1956 
these companies were building 40 additional {viation-ga 
tankers. In the Western Hemisphere, Jersey France by an early 1 
affiliates operate 28 refineries served by 78 driven ta agor 
tankers. At the end of last year, 26 more 
company oilers were being built. 

From its beginning in 1882 as a $3 million 
corporation, The Standard Oil Co. (N.J.) 
has expanded to an enterprise with net 
depreciated assets of $4,400 million owned 
by 400,000 stockholders. The companies in 
the group have 150,000 employees, and 
market about one-sixth of the free world’s 
oil 

Since the very early days of the Jersey 
organization, it has been an example of 
group management. Early executives we! 
men who had owned and operated thei 
own businesses. They were strong-minded Vransporting drilling eq 


: ' ment by mule train in the 
individualists and, as a result, company de- 
a Salta area ot {rgentina 


1926. 


cisions were made after vigorous study and 
debate. Today Jersey is managed by pro- 
fessionals who still arrive at major deci- 
sions as a group. The 14 men who are its 
directors own less than 1% of the company’s 
stock. All are full-time employees. 

Jersey directors meet every Thursday 
morning at 11:00 a.m. to discuss the busi- 
ness of the 65 companies in which Jersey 
has an interest. Committee meetings are 
frequent at all levels in the organization. 
Employees often say that they work for 
“The Standard Meeting Company.” 

In The Lamp’s recent anniversary issue 
it was said that, out of 75 years of experi- 
ence, Jersey has evolved five principles of 
management: decentralization, continuity of Boilers for a steam rig in 
management, coordination, cooperation, and Indonesia were fueled with 
research. Jersey affiliates run their own wood in 1924, ex 
show, but they are offered the coopera- 
tion of the holding company which seeks 
to coordinate the activities of all segments 
of the enterprise. Research is broad and 
continuous. Findings of the researchers in 
one company are made available to others 
Throughout the entire enterprise, an effort 
is made to have two or more trained and 
competent men available at all times fo i bamery of Mab-asecoure nm 
every job so that there never need be a cracking stills at Standard 
hiatus caused by promotion, disability, o1 of Louisiana’s Baton Ro 
death END refinery in 1917 
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VINYL ACETATE: 


Petroleum-derived 


growth chemical 





by Peter W. Sherwood 


Vinyl 


acetate plant operated by Air Reduction Co. at fun past five years have seen impressive 
Calvert City, Ky. (Photo courtesy of Air Reduction Co.) growth in the production of vinyl ace- 
. Ri tate. 1956 output is estimated at 150 million. 
“et pounds. This compares with a production 
volume of 134 million pounds during the 
preceding year, and represents a 65% in- 
crease above the 91-million-pound output 
of 1951. The upward trend continues un- 
abated; a recent estimate looks to a 1961 
production volume of 260 million pounds, 

75% above today’s level. 
At this time, there are four USA manu- 
‘ ALAN 7 “a peng leet meet vinyl-acetate require- 
teat ments: Carbide & Carbon, Celanese Corp., 
: ’ DuPont, and Air Reduction Co. Canadian 
demand is covered by Canadian Shawin- 

igian Co. 

Nearly all production is obtained by the 
esterification of acetic acid by acetylene. 
An alternate method, which offers consider- 
able potential, looks to acetic anhydride and 
acetaldehyde as raw materials. Either ap- 
proach places vinyl acetate clearly within 
the family of petroleum-derived chemicals. 
The relationships involved are shown in 
Fig. 1. 

Petrochemical Intermediates for Vinyl 
Acetate: The intermediate acetaldehyde is 
obtained in the United States principally by 
the oxidation-dehydrogenation of ethanol. 
In 1956, 75°. of the ethanol output was de- 
rived from ethylene, and 50.5% of total 





*Chemical engineer, White Plains, N.Y. 
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Videwater Oil Company's new refinery near Wilmington. Delaware. 
is the largest refinery ever built as a single project. It has a total 
capacity of 130,000 barrels per day. Its crude unit, Orthoflow fluid 
catalytic cracking unit. fluid coker and 15.000 BPD Houdriformer 


fl ; are the largest units of their kind ever built. Supplementary facili- 
H ties are in seale with the vast productive capacity of this “Refinery 


of the Future.” 










Catalytie’s record in maintenance of refineries and other industrial 
plants has won it the maintenance contract for this gigantic new 
Tidewater enterprise. It assures ‘Tidewater Oil Company of pro- 
fessional engineering type service that works in coordination with 
lidewater's own staff. It means a minimum. highly productive, 
flexible force on the job only as required ... with qualified mechanies 


available for turn-around periods. 


Catalytic’s contract maintenance service means more profits and 
‘ less operating expense. Write for information on Catalytic Contract 


Maintenance. 


CATALY TIC / reesns2 rom 


Construction Company / 1» canada: Catalytic Construction 
of Canada, Limited; Sarnia, Ontario; 
Toronto, Ontario; Montreal, Quebec 





ytic On-Time... 

udget Services 

> metallurgical, chemical, petrochemical and 
ining industries: Project Analysis; Process 
ypment; Process Design; Economic Studies; 





ering; Procurement; Construction; Plant 
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View of Air Reduction Co.’s vinyl-acetate plant: Shown at 
leit is acetylene purification unit; at right rear, distillation 


and reaction. (Photo courtesy of Air Reduction Co.) 


industrial production went into acetalde- 
hyde manufacture. 

The alternative commercial route to 
acetaldehyde is direct vapor-phase oxida- 
tion of a propane-butane fraction. This 
method, which yields other oxygenated 
chemicals as co-products, is practiced by 
Celanese at Bishop, Texas, and by Warren 
Petroleum Corp. at Conroe, Texas. [There 
are two other commercial routes to acetal- 
dehyde at this time. One of these, hydra- 
tion of acetylene, is important in Europe, 
but plays today only a minor role in the 
USA. The other involves the formation of 
acetaldehyde as byproduct of iron-catalyzed 
gas synthesis, a process being practiced by 
South Africa’s SASOL, and projected for 
use at the Brownsville, Texas, installation 
of Standard Oil Co. (Indiana) ]. 

Acetic acid and anhydride may be ob- 
tained by several routes, all of which are 
based on petrochemical feedstocks. The 
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bulk of acetic acid is obtained by the oxida- 
tion of acetaldehyde. At its Pampa, Texas, 
plant Celanese Corp. produces acetic acid 
by the liquid-phase oxidation of butane. 

Acetic anhydride, in its turn, is obtained 
primarily by the high-temperature de- 
hydration of acetic acid, but a significant 
part of production is provided directly by 
oxidation of acetaldehyde (to yield a mix- 
ture of acetic acid and anhydride). 

Still another route to acetic anhydride, 
indicated in Fig. 1, involves the cracking 
of acetone to ketene followed by reaction 
with acetic acid. This method is not, today, 
practiced commercially in the United States, 
but is the basis of a plant being operated in 
England. A fourth route to acetic anhydride 
—involving reaction of acetylene with acetic 
acid—has lost its former significance. The 
method, incidentally, is closely related to 
liquid-phase production of vinyl acetate, 
which will be discussed hereinafter. 





Acetylene is the fourth intermediate 
which plays an important part in vinyl 
acetate synthesis. Actually, insofar as this 
writer can determine, all acetylene used for 
this purpose is derived from calcium car- 
bide. (Carbide and Carbon Chemicals Co 
produces its vinyl acetate at Texas City, 
where petrochemical acetylene is available 
to it; but this acetylene stream is believed 
to be used solely for vinyl-chloride syn- 
thesis) 

In any event, it is quite likely that future 
vinyl-acetate production will draw in large 
measure on petrochemical acetylene. At this 
time, there is rapid expansion in methane- 
derived acetylene plants; some two-thirds 
of acetylene facilities built in 1954-57 are 
based on hydrocarbon feed stocks. And, 
although petrochemical acetylene produc- 
of the total 
today, a conservative estimate forecasts the 
petrochemical portion of 1965’s acetylene 


tion constitutes only some 15% 


55 





output at 60°, of the total—a substantial 
increase. 

Markets for Vinyl Acetate: Of current 
vinyl-acetate output, an estimated 45°% goes 
into polyvinyl-acetate end product, 27% is 
accounted for by polyvinyl alcohols, and 
20% is consumed in polyvinyl formal and 
butyral. The remaining 8°% is consumed in 
various copolymers. 

Production of polyvinyl acetate (and 
high-VA copolymers) has grown from 32 
million pounds in 1951 to 48 million pounds 
in 1954, to 73 million pounds in 1955. Much 
of this expansion is due to popular accept- 
ance of vinyl acetate-based latex paints 
which are characterized by high adhesive- 
ness and good light-fastness. Today, surface 
coatings account for about 55% of direct 
polyvinyl-acetate consumption. Other major 
uses for this polymer include adhesives 
(30°), textile and paper (10%), wood glue. 

Polyvinyl alcohols, the second largest 
user of vinyl acetate, are produced by the 
saponification of polyvinyl acetates. Hy- 
drolysis may be effected in different de- 
grees of completion so that polyvinyl alco- 
hols, in general, retain some of their acetate 
groups. Principal markets of polyviny] alco- 
hols are in the plastics, textile, paper, and 
cosmetic industries, where they serve in 
auxiliary functions. 

Today’s commercial use of polyvinyl alco- 
hol in the textile industry is confined to 
such secondary applications as thickeners 
and sizing. But an interesting development 
has been the commercial production of 
polyvinyl-alcohol fibers in Japan, which 
began in 1949 and has, today, reached some 
35 million pounds per year.*® Present out- 
look for uses of polyvinyl-alcohol fibers in 
the USA is quite limited, mainly for reasons 
of price, but also because of certain tech- 
nical shortcomings of the product. Develop- 
mental work under way may change this 
picture—thus creating a major new demand 
for vinyl acetate. 

Reaction of polyvinyl alcohols with alde- 
hydes will yield polyvinyl acetals, the third 
largest group of vinyl-acetate end con- 
sumers. By far the most important member 
of this group is polyvinyl butyral, which 
serves as interlayer in safety glass. Another 
member, polyvinyl formal, is used primarily 
as a component in specialty lacquers and 
varnishes in the electrical industry and in 
lining gasoline tanks. 

Various copolymers make up the balance 
of the vinyl-acetate market. A copolymer 
with vinyl chloride is used in water-re- 
sistant paints. A VA-vinyl benzoate copoly- 
mer has value as water-repellent paper 
coating (and is known to be in use in 
Europe). Other copolymers serve chiefly 
the textile and paint industries in various 
applications. 

Particular interest attaches to the 50:50 
alternating copolymer of vinyl acetate and 
vinylidene cyanide which is currently pro- 
duced by Goodrich Chemical Co. on a pilot- 
plant scale. This copolymer is a textile fiber 
of considerable potential. It is marketed by 
Goodrich under the trade name “Darlan.” 

Manufacturing Methods for Vinyl Ace- 


tate: The mainstay of vinyl-acetate syn- 
thesis is the esterification of acetic acid by 
acetylene: 


the conversion, deterioration of the cata- 
lyst takes place. Mercury in the spent 
sludge must be recovered by a furnace 


oO 


CH;COOH + CH = CH-+ CH;-C - O-CH=CH, 


In its original version, this reaction was 
carried out in the liquid phase in the pres- 
ence of mercury salts. This method, how- 
ever, largely is superseded by the vapor- 
phase reaction of acetylene with acetic acid 
in the presence of a catalyst consisting of 
zinc acetate on active charcoal. Both meth- 
ods are in commercial use today. 

An alternative synthesis has its price 
significance in the fact that it will yield 
vinyl acetate without the direct use of 
acetylene. Horn (2) states that the method 
is in commercial use today. 

In this process, two reaction steps are 
involved: 


2 
CH,-Cé 

No + CH;-CHO ——+ 
CH;-C% - 

So 


Acetic Acetaldehyde 
Anhydride 


sOoOCCH 
CH;-—C : ay 


CCH; 


Acetic 
Acid 


It will be noted that ethylidene diacetate is 
formed as intermediate in this synthesis. 
Indeed, reaction (2a) is nothing but a re- 
versal of the ethylidene diacetate route to 
acetic-anhydride production which was of 
former commercial significance. 

There, in broad outline, are the basic 
approaches which are employed for the 
commercial production of vinyl acetate. 
The remainder of this paper will be con- 
cerned with technical aspects of each of 
these processes. 

I. Liquid-Phase Esterification by Acetyl- 
ene: Production of either vinyl acetate or 
ethylidene diacetate is carried out in the 
liquid phase at mild conditions (60 to 80 C, 
atmospheric pressure). Mercuric oxide, 
promoted by acids (phosphoric acid, sul- 
furic acid, arsenic acid, various heteropoly 
acids) serves as catalyst. There is evidence 
that vinyl acetate is formed as intermediate 
product which will react with additional 
acetic acid to yield EDA. The ratio of these 
products may be varied over wide limits, as 
called for by the market, by adjusting 
operating temperature and extent of vinyl- 
acetate removal as it is formed. 

Some leeway is also given by controlling 
the amount of catalyst (high concentration 
favors vinyl-acetate formation) and its pre- 
paration (choice of acid promoter). 

Actually, however, adjustment of catalytic 
conditions is not the answer to fixing the 
distribution of products. Here, another con- 
sideration is overriding. In the course of 


CH;-CH 


operation which is costly and shows some 
loss of metal. It is, therefore, essential that 
a catalyst composition be chosen which per- 
mits the largest output per pound of make- 
up mercuric oxide. 

In a careful evaluation of numerous 
catalysts, Morrison‘ has shown best activity 
and longest useful life for mercuric oxide 
promoted by acetyl sulfuric acid. Another 
study® showed very high vinyl-acetate 
yield when the promoter was arsenic acid. 
Good commercial performance at Hoechst 
has been reported? for a fine dispersion of 
mercury sulfate or mercury phosphate. 

But the key to suppressing ethylidene 


YOOCCH; 
NooccH; 


Ethylidene Diacetate 


oO 


CH;,COOH"+" CH;-C — OCH-CH, 


Vinyl Acetate 


diacetate is the removal of vinyl acetate 
from the reaction system immediately upon 
formation, so that it cannot react with acetic 
acid to yield EDA. This requirement may 
be met by operating the reactor between 
75 C and 80 C (boiling point of vinyl acetate 
is 73 C), and by passing acetylene through 
the reaction medium so rapidly that it will 
not react completely. Unreacted acetylene 
will thus act as carrier for vinyl acetate 
which is taken overhead. 

In commercial practice, the reactor is an 
agitated vessel containing liquid acetic acid 
in which 0.25% to 1.0% by weight of cata- 
lyst is suspended. Acetylene is introduced 
near the (conical) bottom of the reactor. 
Vinyl acetate, together with excess acetyl- 
ene and volatilized impurities (notably 
acetaldehyde and some acetic acid), is taken 
off overhead via a dephlegmator operated 
at 74 to 75 C. The gas stream then passes 
through a series of condensers and heat ex- 
changers where it is cooled (to about —15 
C). Following phase separation, the tails 
gas (mainly acetylene) is recycled to the 
reaction stage. The liquid crude product is 
worked up by distillation, principally for 
the removal of contained acetaldehyde and 
acetic acid. 

In the course of reaction, some ethylidene 
diacetate is formed as byproduct. A small 
side stream of liquid phase is, therefore, 
continuously withdrawn from the reactor. 
This is taken to a series of stills. In the 
first of these, residual vinyl acetate is taken 
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off overhead; and, in the second, acetic acid 
is topped off. Ethylidene diacetate, with- 
drawn from the second fractionator’s bot- 
tom, is decomposed in the presence of 
strong acids to yield vinyl acetate plus 
acetic acid (cf. equation 2b). This de- 
composition may be carried out by pass- 
ing EDA vapor plus 0.4% phosphoric 
acid over alumina at 220 C*. Other methods 
of decomposition, including hydrolysis in 
acidified water® or the action of sulfuric 
acid, have also been described. The use of 
organic sulfonic acids as catalyst for this 
reaction will be described hereinafter in 
more detail. 

Typical overall yield in this process is 
75% on acetic acid and 80% on acetylene. 
Mercury-oxide consumption is reported at 
1 part per 120 parts vinyl acetate.” 

II. Vapor-Phase Esterification by Acetyl- 
ene: This is the approach which has now 
superseded liquid-phase esterification al- 
most entirely. It is, for example, the process 
employed at Kir Reduction Co.’s 30-mil- 
lion-pound-year vinyl-acetate plant, taken 
onstream at Calvert City, Ky., during 1956. 

Of the various catalysts available for 
vapor-phase esterification, zinc acetate im- 
pregnated on activated carbon is preferred. 
The catalyst is produced simply by treating 
activated charcoal with aqueous zinc-ace- 
tate solution and drying the drained pellets. 
This treatment is repeated until the catalyst 
has the desired zinc content, which ranges 
from 7 to 16 parts per 100 parts carrier. The 
catalyst is provided in the form of 1-in. pel- 
lets mounted in fixed-bed reactors. 

Ushakov and Feinstein® report that oper- 
ating temperature has little effect on the 
yield of product in the range 180-250 C, but 
that yield drops off at either higher or 
lower temperatures. Acetylene should be 
present in excess above stoichiometric re- 
quirements—for best single-pass yield, 
molar ratio should be approximately 20. In 
practice, the ratio is considerably lower— 
a typical range being from 5:1 to 10:1. A 
reactor feed containing 15% by volume of 
acetic acid is known to serve at two com- 
mercial plants. 

A typical flow chart of the vapor-phase 
esterification process is shown in Fig. 2. 
Acetic acid is vaporized, and joins a stream 
of acetylene (both makeup and recycle). 
The gas mixture is preheated to the tem- 
perature of entry into the reactor, which 
ranges from 170 C in the case of fresh cata- 
lyst to about 205 C just before the catalyst 
is considered spent. 

The preheated gas mixture is introduced 
into the converter in which it contacts the 
esterification catalyst. The reactor effluent 
is cooled to 0-10 C. Following phase separa- 
tion, the gas phase (which is chiefly ace- 
tylene, with a maximum of 10% inerts) is 
recycled to the reaction stage. 

The condensate leaving the phase separa- 
tors is taken to a distillation train. In the 
first column, residual acetylene and ace- 
taldehyde are taken overhead. Acetalde- 
hyde is removed from this stream by a 
water wash, and acetylene is recycled. 

The bottoms of the topping column are 
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Fig. 1—Petrochemical Routes to Vinyl Acetate. 


taken to the vinyl-acetate column in which 
the plant’s product is taken overhead in 
specification grade. The bottoms of the 
vinyl-acetate column may be worked up 
in a third column (not shown in flow chart) 
for recovery of contained acetic acid. 

As a final step, inhibitor is commonly 
added to the product to prevent poly- 
merization in storage. Air Reduction Co.’s 
monomer contains one of two inhibitors*: 
diphenylamine, a permanent inhibitor which 
must be removed before polymerization; or 
hydroquinone, which loses its inhibiting ac- 
tion in the course of some 60 days. Similar 
inhibitors are also used by other manufac- 
turers. According to Horn”, however, vinyl 
acetate does not actually require inhibitor 
to maintain stability in storage or shipment, 
provided care is taken to avoid the presence 
of polymerization accelerators. 

Not shown in the flow chart are the steps 
which must be taken to purify feed acetyl- 
ene. Design of this section depends, of 
course, on the source of this raw material. 
Available experience to date is confined to 
the use of carbide-based acetylene, which 
certainly requires different purification 
steps from those called for by the use of 
petrochemical acetylene—whether it be de- 
rived by partial oxidation or by the thermal 
pyrolysis of light hydrocarbons’. 

In the case of carbide-derived acetylene, 
the vinyl-acetate plant at Hoechst scrubs 





acetylene with an aqueous solution contain- 
ing 50% sulfuric acid and 4% sodium 
bichromate. The effluent is dried by cooling, 
and is then passed through dry purification 
mass which consists of 66 parts 95% sul- 
furic acid and 70 parts Na,Cr,07 on 140 
parts kieselguhr, to yield specification- 
grade acetylene: 99.8% C.H., less than 
0.001% H.S. 

Another German installation, operated by 
Alexander Wacker, scrubs acetylene with 
saturated chlorine water. This is followed 
by a wash with 3% caustic solution and 
finally by passage through dry-purification 
mass differing but slightly from that at 
Hoechst’. 

Air Reduction Co.’s vinyl-acetate plant 
at Calvert City is reported* to remove sul- 
fur and phosphorus compounds from its 
carbide-based acetylene by scrubbing with 
chlorine water followed by a caustic wash. 
(The writer suspects that purification sup- 
plementing the reported steps is required 
—probably a dry-purification treatment 
akin to that at Alexander Wacker.) 

The reaction between acetic acid and 
acetylene releases 470 Btu per pound vinyl 
acetate formed. A key requirement for safe 
and efficient operation of the process is the 
provision of adequate facilities for the re- 
moval of this exothermic heat. As the tem- 
perature rises, side reactions take on in- 
creasing significance. Most particularly, 
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Fig. 2—Flow Scheme for Vinyl-Acetate Production by Vapor-Phase Esterification. 
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there is danger of acetylene decomposition 
which evolves 3,700 Btu per pound acetyl- 
ene, and may bring about a runaway and 
even explosive reaction once it is started. 

It is the efficiency of heat removal, more 
than any other factor, which fixes the 
amount of conversion which may be taken 
per pass. Thus, the first vinyl-acetate in- 
stallation which employed vapor-phase 
esterification used uncooled. reactors. This 
made it necessary to restrict conversion to 
15-20% per pass, and called for an un- 
economically high recycle ratio. It was not 
until the mid-1930’s that the importance of 
heat removal from the vinyl-acetate reac- 
tion was fully appreciated. Today’s use of 
internally cooled reactors permits conver- 
sion of 60-70 per pass and should, at least 
in theory, permit conversion in excess of 
80%. 

Several designs of cooled reactor have 
since been employed commercially. One 
such design is the finned-tube converter 
which has been employed industrially for 
the cobalt-catalyzed Fischer-Tropsch gas 
synthesis. In this unit, the catalyst is 
mounted between thin steel plates spaced 
about 1 in. apart. The unit is water-cooled. 

The Wacker plant employs a shell-and- 
tube type of reactor. At this plant, upward 
flow is specified, apparently because of the 
belief that this reduces the extent of tar 
formation on the catalyst. The heat-ex- 
change medium is isophorone at its boiling 
point. This material was chosen because it 
is available at this plant and because it has 
the right boiling point. 

Air Reduction Co. also uses a shell-and- 
tube reactor. The catalyst is mounted inside 
2-in.-diameter  11.5-ft tubes surrounded 
by liquid heat-exchange medium. Flow of 
the process phase is downward. 

A somewhat different approach is the use 
of multi-stage reactions.": In this design, 
the process stream passes through short 
columns of catalyst, separated by heat-ex- 
change sections. The temperature of the gas 
stream is allowed to rise by about 30 C in- 
side each catalyst stage. It is then cooled in 
the heat-exchange section to approximately 
the same amount. Typically, the tempera- 
ture at the inlet to each reaction stage is 
170 C, and the outlet is held to 200 C. This 
method permits per-pass conversion as high 
as 90% (in 14 stages) with a useful ultimate 
yield of 92% on acetic acid. Chief dis- 
advantage of the multi-stage reactor is its 
mechanical complexity. 

In the isothermal single-stage reactors, 
which are employed commercially, practical 
considerations of contact time and yield 
limit the practical conversion of acetic acid 
to about 60-70% per pass. This will yield a 
crude product containing some 65% to 75° 
by weight of vinyl acetate. Most of the re- 
mainder is acetic acid, with only minor con- 
version to acetaldehyde plus acetone, etc. 
Overall yield (including purification losses) 
is 97-99% based on acetic acid and 92-95% 
on acetylene. 


It is not common practice to regenerate 
the esterification catalyst. However, such 
regeneration is possible. The technique’ 


involves exposure to superheated steam at 
700-900 C, followed by treatment with 
aqueous acetic-acid solution and drying. 
Steaming above 800 C leads to some loss of 
zine and carbon, but the resulting catalyst 
is more active than that obtained at lower 
temperature. 

III. Vinyl Acetate by the Ethylidene- 
Diacetate Route: The third industrially 
feasible method for vinyl-acetate synthesis 
uses acetic anhydride and acetaldehyde as 
starting materials. The two chemical steps 
involved are shown in equations (2a) and 
(2b). 

(a) Production of Ethylidene Diacetate: 
Little conclusive information has been re- 
ported about the esterification of acetic 
anhydride by acetaldehyde (equation 2a). 
The reaction may be catalyzed by a small 
amount of sulfuric acid. Work by Wohl and 
Maag'* indicates that the aldehyde should 
be used in excess, and that paraldehyde will 
lead to a larger yield of ethylidene diacetate 
than will acetaldehyde as such. Thus, a mix- 
ture of 11 parts paraldehyde and 20 parts 
acetic anhydride, heated to 110-120 C for 1 
hour, in the presence of a small amount of 
sulfuric acid, yielded 26 parts EDA (91% 
of theory based on acetic anhydride, 97% 
on paraldehyde). However, much lower 
yields are reported by Spath' at similar 
conditions, and by Wegscheider and Spath'® 
who converted acetaldehyde to EDA in no 
better than 36° yield. 

More recently, a yield of 65° has been 
reported'® for the esterification reaction in 
which BF. was used as catalyst. Reaction 
temperature was 0 C to 5 C, and acetic- 
anhydride charge was 50% above stoichio- 
metric requirements. 

All of these yields were obtained on a 
once-through basis, and there is no infor- 
mation on the extent of conversion of the 
starting materials, so that a conclusive basis 
for estimating ultimate yield is not given. 
Certainly, the esterification reaction should 
be susceptible to very substantially better 
yields than those reported, by careful ad- 
justment of reactants’ ratio and of other 
operating variables. 

(b) Decomposition of EDA to Vinyl ace- 
tate: The conversion of ethylidene diacetate 
to vinyl acetate plus acetic acid (equation 
2b) must compete above all with EDA’s 
decomposition to acetaldehyde plus acetic 
anhydride (i.e., a reversal of reaction 2a). 
Three essentials must be met if vinyl acetate 
is to be formed preferentially in EDA de- 
composition: (1) a specific catalyst must be 
employed; (2) acetic anhydride must be 
present in the reaction system in order to 
suppress its new formation by mass-law 
action, and (3) vinyl acetate must be re- 
moved as quickly as formed so that mass- 
law action may favor the course of reaction 
(2b), but also to avoid polymerization of 
VA in the converter. 

A study of numerous decomposition cata- 
lysts (among them sulfuric and phosphoric 
acids) has led Oxley and Thomas’’ to 
recommend the use of aromatic sulfonic 
acids as catalysts for EDA decomposition 
to vinyl acetate. This group of catalysts 


permits good conversion per pass and high 
ultimate yield. Furthermore, these ma- 
terials are claimed to have a long active 
catalytic life, and they minimize the char- 
ring tendency which is quite evident in 
EDA decomposition with other catalysts. A 
preferred catalyst is benzene sulfonic acid 
which is present in the amount of 15-25°7 
of the weight of EDA. 

To minimize its formation from EDA, 
acetic anhydride should be added to the 
reaction system. The amount of anhydride 
should be at least five times the equivalent 
amount of ethylidene diacetate. 

Vinyl acetate should be removed from the 
system continuously. The reaction is carried 
out at the system’s boiling point. At these 
conditions, the VA is stripped out, and it is 
passed through an overhead dephlegmetor 
or rectifying section. 

A process of this type is quite susceptible 
to continuous operation. The equipment 
consists of a reactor vessel or still on which 
a fractionation column and overhead con- 
denser are superimposed. The reaction sys- 
tem is operated at its boiling point, and the 
overhead is crudely rectified—with the 
high-boiling components refluxed to the 
reactor. 

The reactor vessel contains acetic an- 
hydride plus benzene sulfonic acid (2% to 
3% by weight, based on anhydride). EDA 
is fed to the system continuously, as it also 
makes up acetic anhydride which may be 
needed (due to vaporization loss). The 
overhead contains vinyl acetate, acetalde- 
hyde, some acetic acid, acetic anhydride, 
and unchanged ethylidene diacetate. 

The overhead is condensed and worked 
up by fractionation. In one example, cited 
by Oxley'’, 51 parts EDA are converted to 
VA for every 19 parts converted to ace- 
taldehyde (i.e., an ultimate yield of 73%). 

Acetaldehyde plus newly formed acetic 
anhydride may, of course, be returned to 
the esterification stage and reconverted to 
EDA in accordance with equation (2a). 

END 
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Fig. 1. Scheme of a reverse- 
circulation turbodrill 
for continuous coring. 


REVERSE CIRCULATION 


proposed as a method of delivering maximum power to the bit, 


prompt removal of cuttings to prevent remilling, and for low-cost 


continuous coring and deviation control 


N the development of modern drilling 

equipment, efforts have been concen- 
trated on two goals: 1, to reduce unproduc- 
tive time on the drilling floor; and 2, to 
deliver maximum power to the bit. Atten- 
tion has been concentrated on tests of ro- 
tary-percussion magnetostrictive, sonic and 
turbodrill techniques. The turbodrill oper- 
ated in Russia is the only radical departure 
from conventional practice which has been 
widely used on a commercial scale. Increas- 
ing publicity has been given in the past two 
years to the turbodrill drilling technique— 
although drilling tests back as far as 1936 in 
California, Louisiana, and other states indi- 
cated that a proper turbodrill design 
could reduce drilling costs in USA oil fields. 
At the present time the method is used com- 
mercially only in Russia, Romania, Austria, 
and France. 

An analysis of turbine design, efficiency, 
drilling rates, unproductive time, failures 
(at the start and during the performance), 
and lack of long-wearing drilling bits 
creates the impression that too much em- 
phasis has been laid on details, rather than 
on basic principles, which should guide any 
new development. 

Professor W. Tyraspolsky, of Grenoble, 
France, a design-engineer of turbodrills, 
compares the power transfer on the bit as 
in Table I. 


TABLE I 
POWER TRANSFER TO DRILLING BIT, 
USING DIFFERENT DRILLING 
TECHNIQUES 

Diameter Power 
(Inches) Type Bit Delivered 
(Horsepower) 
12 Cable-drilling bit 26 
12 Conventional rotary bit 

under maximum condi- 

tions 70 

Turbodrill, using conven- 


tional circulation 190 to 285 


(max. 300) 
Russian section turbodrill 
using conventional circu- 
lation 210 to 285 
(max. 380) 


Table I indicates that turbodrills trans- 
fer to the bottom of hole three to five times 
as much power as the conventional rotary. 
However, it has been shown that, under 
normal drilling conditions, the turbodrill 
attacks the formation with eight or more 
times the efficiency of the rotary. At the 
present state of turbodrill development, 
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Tyraspolski claims a mechanical efficiency 
of 65% and the Russians 85%. There still 
are disadvantages to be solved. These in- 
clude the rapid wear of bits and of turbine 
parts. 

With greater power and increased revolu- 
tions on the bit, a greatly multiplied volume 
of formation cuttings is produced in the 
bore hole by the turbodrill. It has been 
shown in various studies that failure to re- 
move cuttings from the bottom of the hole 
results in regrinding of cuttings and a re- 
tarded rate of drilling. Effective removal of 
cuttings thus becomes an even greater prob- 
lem with the turbodrill than the rotary. 
Unless cuttings can be removed effectively, 
bits are worn much faster because of the 
wasteful remilling. Unproductive drilling 
time is increased because of frequent bit 
changes. 

Based on published reports dealing with 
turbodrill life, it is necessary to change 
the turbine after 160 to 200 drilling hours 
due to the enormous wear on shovels, bear- 
ings, shaft, and other parts. A major cause 
of excess wear results from the fact that 
the mud circulation, needed in most forma- 
tions, powers not only the turbine, but 
removes also the cuttings from the bottom 
of the hole. 

In some areas (second Baku), where good 
formation conditions exist, water is used 
as a circulation medium with good success. 
In these cases, turbine and bit life was ex- 
tended and faster drilling rates were noted. 

Shorter turbine life is partly the result 
of inefficient separators to eliminate impuri- 
ties from returns. Russian drillers have used 
a circulation medium contaminated with 3% 
of fine sand. In the United States, separators 
have been in use for a number of years 
which reduce impurities to as low as 0.2% 
Looked on from any angle, the fact that 
a turbine has to be powered by mud pre- 
sents a handicap for this hydraulic motor. 
This is not only a metallurgical question. It 
involves basic drilling technique. 

The Russians have been confronted with 
the personal equation in using the turbo- 
drill. Experience showed that efficiency in 
adjacent wells is different. For example: 
Two bore holes were under the same geo- 
logical conditions, outfit, turbodrill type, 
and depth. In one well 47 bits were used, 
and in the other 110 bits. Investigation 
showed that present control panel instru- 
ments (manometer, drillometer, volume- 
meter) were not sufficient to control the 
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drilling performance. The “mathematical 
unknown” here is the skill of the driller. 

It was found during tests with turbo- 
tachometers that the following revolution 
fluctuations took place: 


RPM RPM 
Bit. No. Min. Maz. Bit. No. Min. Max 

1 520 — 620 4 540 — 640 
1 400 — 700 4 480 — 640 
1 500 — 650 4 380 — 460 
2 600 — 700 5 550 — 800 
2 400 — 500 5 450 — 650 
3 600 — 700 5 500 — 640 
3 560 — 780 6 760 — 820 
3 500 — 600 6 520 — 620 
3 500 — 700 7 360 — 430 

7 500 — 550 


What was the cause? Possibly the care- 
lessness of drillers in feeding off. Although 
drillers can keep pressure on the bit con- 
stant for short intervals, this bit pressure 
usually fluctuates despite great skill on the 
part of the driller from 4.5 to 6 tons. Partly 
this is caused by differences in drillability 
formation layers, or tool and drill-pipe 
friction on the bore-hole wall, which can 
lead to misinterpretations of the drillometer 
indications. Finally, special feed attachments 
were used; but these did not help. The 
turbo-tachometer still showed revolution 
differences from 300 to 700 rpm. 

It must be concluded that supervising the 
turbodrill performance cannot rest on pres- 
ent control instruments. A turbo-tachometer 
is an absolute necessity. Tests with tach- 
ometers have shown that drilling rates are 
higher if fluctuations of no more than 100 
rpm occur in bit velocity. Since the drill- 
pipe string does not rotate rapidly, friction 
on the bore-hole wall caused by increases 
in revolutions per minute led to less efficient 
drilling. 

The Russians claim they can adjust the 
turbo technique to formation conditions if 
turbo-tachometers are added to the control 
panel, and if the exact geological profile is 
known. This statement is the most valuable 
argument that all existing difficulties can be 
met only by installation of the mud circula- 
tion as the return line and the conventional 
pure-water circulation as the power line— 
with the result that better drilling perform- 
ance is guaranteed. 

Fig. 1 illustrates the equipment designed 
and patented by the writer to provide a 
practical method of employing reverse cir- 
culation in turbodrilling. Heart of the sys- 
tem is the double pipe string, the casinghead 
with stuffing box, and the double-head 
swivel. It shows separate “power” and 
“circulation” lines for water and mud, but 
can consist of other liquids or gases, or a 
combination of each of them. The double 
string is by no means new in the drilling 
industry, having been suggested in the An- 
drews method nearly a half-century ago. 

A combined water-air reversed drilling 
method was suggested in US Patent 
1,013,579 in 1912 by B. Andrews. This meth- 
od has been used in sulfur mining in 
Louisiana. In the Andrews method, a nor- 
mal rotary table drives a drilling string, 
consisting of a double concentric board 
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Fig. 2. Recovered turbodrill core. showing how it 
may be employed to aid in directional con- 
trol of deviated bore holes. 


outer and inner drill pipe. During this rota- 
tion, by means of special equipment, com- 
pressed air enters the outer drill pipe. The 
compressed air enters the outer drill pipe. 
The compressed air, fétmation water, and 
added water are used to lift all formation 
particles to the surface. 

Separated circulation media _ should 
eliminate more difficulties mentioned in 
recent years in the turbodrill literature. 
Life of turbines will be extended tremen- 
dously; bit footage and drilling rates will 
jump. Continuous coring will be possible 
without loss of drilling speed, and direc- 
tional drilling can be greatly improved. 

Reverse circulation, of course, is not a 
new idea. Albert Fauck is credited with 
suggesting the plan. After his service in the 
American “war between the states,” Colonel 
Fauck went to Poland to develop the oil 
industry in that country. His developments 
include feed attachments, underreamers, 
and coring apparatus. He discovered the 
Comodore Rivadavia field in 1896 while 
drilling with reverse circulation. 

Colonel Fauck’s reverse-circulation drill- 
ing technique is also known as the con- 
tinuous coring drilling—without help of a 
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Fig. 3. Core turbodrill with short bit (used for 
directional control of deviated bore holes). 




















core barrel, without interruption of the 
drilling Colonel 
Fauck’s main aim to obtain complete cores 


performance. It was 


or samples—to receive a true stratigraphic 
picture. These samples—using reverse cir- 
culation—are lifted inside the drilling 
string to the floor with the aid of the terrific 
surge at the bit mouth which completely 
cleans the bottom of the hole of cuttings— 
creating in such way the “ideal clean bot- 
tom of hole”’—a necessity for accelerated 
drilling 

The turbodrill lends itself well to direc- 
tional drilling at extreme angles because 
the drill pipe does not rotate. A difficulty 
is in controlling and measuring the angle of 
deviation. An accompanying diagram (Fig 
4) illustrates how continuous core recovery 
can be employed to aid in directional 
drilling. 

In conclusion, it is the belief of the 
author that the reverse-circulation “Sys- 
tem Petuch” will permit the rapid develop- 
ment of the turbodrill method by permitting 
water to be used to power the turbine, aid 
in keeping the bottom of the hole clean, 
and thus reduce turbine and bit wear and 
speed the rate of penetration. An addi- 
tional advantage is the ability to core con- 
tinuously and rapidly at intervals where 
core recovery is desirable for formation 


evaluation on deviation control END 
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Progress in the development of 


rotary drill pipe 


tool joints 


drill collars 


Fifty years ago, the early rotary drilling 
rigs were equipped with drill stems made 
of lap-welded merchant pipe coupled with 
ordinary pipe couplings, and drill collars 
were but a few feet long. Wells were shal- 
low, the formations penetrated were soft, 
and stresses imposed on the drill column 
were not excessive. Even so, drill-pipe 
failures were frequent and, as more difficult 
conditions were encountered, “twist-offs” 
became a common occurrence. 

It was soon realized that a stronger, more 
dependable mechanism for transmitting 
torque from the rotary table to the bit 
had to be devised. About 1910, enlarged 
drill-column joints designed to facilitate 
coupling and uncoupling of the pipe in 
changing bits were developed, patterned 
after the conical, coarse-threaded tool joints 
used in cable drilling. To give added secu- 
rity and service, tool joints were sometimes 
made of alloy or other superior grades of 
steel. About 1925, the American Petroleum 
Institute began standardizing  oil-field 
equipment, and drill-pipe and _ tool-joint 
standards received early attention. Each 
year since that time, the API committees on 
standardization of tubular goods and rotary 
drilling equipment have been active in im- 
proving the design and the techniques and 
materials employed in the manufacture of 
all parts of the drill column—until today, 
it is the most expensive and most carefully 
engineered part of the rotary rig: a com- 
plex assemblage of equipment manufac- 
tured to meet precise specifications which 
assure dependable performance. Improve- 
ments in design have required detailed 
studies of the conditions governing behavior 
of the drill column in service and the 
character of stresses imposed. 

Before attempting to review the many 
considerations involved in design and per- 
formance, it is perhaps advisable to recall 
the different parts which make up the 
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rotary-drill column and their relationships, 
and the several functions of the drill col- 
umn in the routine of drilling. 

The drill column consists of many parts: 
tubular joints of drill pipe 16 ft to 40 ft 
or more in length, connected end-to-end 
by tool joints designed to provide added 
strength and wearing surfaces and to facili- 
tate coupling and uncoupling. The column 
of drill pipe, so connected, supports the 
drilling bit on its lower end, attached 
to the column of drill pipe by a drill collar. 
The drill collar, tubular in form but of 
heavier construction and somewhat large: 
in diameter than the drill pipe, was origi- 
nally only a few feet long, but in modern 
rotary drilling is often several hundred 
feet long. 

The drill column is connected at its 
upper end with an angular “kelly” which 
provides a means of applying the turning 
torque, developed by the rotary table, to 
the drill column, and the entire column 
is supported at the surface either from the 
swivel and hoisting box in the derrick, 
or by bushings with serrated slips in the 
rotary table. Other coupling devices known 
as “subs” are employed in connecting the 
upper end of the drill column with the 
kelly and the lower end to the drill collar 
and bit. A “safety joint,” designed to facili- 
tate disengaging the column of drill pipe 
from the drill collar when the bit or collar 
becomes stuck in the hole, may be coupled 
into the column above the drill collar at 
or near the lower end of the column of 
drill pipe. Hard-rubber drill-pipe protec- 
tors are frequently attached at intervals 
to the outside surface of the drill pipe to 
absorb wear occasioned by frictional con- 
tact with the rock walls of the well or the 
casing, but protectors are optional and are 
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not regarded as an essential part of the 
drill column. 

The drill column has several functions 
to perform, all of which are important and 
essential to the success of a rotary-drilling 
operation: (1) It must transmit the torque 
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of the rotary table at the surface to the 
drilling bit in the bottom of the well, per- 
haps many thousands of feet below. (2) It 
must provide a closed channel for trans- 
mitting drilling fluid from the swivel to the 
bit; also, an annulus between the drill col- 
umn and the wall of the well through 
which the drilling fluid and entrained drill 
cuttings are returned to the surface. (3) It 
provides weight and a means of controlling 
the downward pressure applied on the 
drilling bit. (4) By its eccentric rotation 
and rolling pressure-contact with the wall 
of the well, it assists in forming and main- 
taining a clay sheath on the wall of the well 
which is helpful in restricting caving tend- 
encies and in sealing permeable formations 
penetrated by the well. 

The drill column is composed of heavy 
steel tubes and _ substantial connecting 
members which are seemingly too thick 
and stiff to permit of much flexibility. The 
weight per linear foot may be 20 lb or 
more, aggregating perhaps 100 tons in a 
well 10,000 ft deep. Yet, considered as a 
whole, the drill column is many thousands 
of times longer than its diameter, and must 
be regarded as a highly flexible and elastic 
connecting link between the rotary table 
and the drilling bit (see Fig. 1A). The bit, 
pressed against the formation in the bottom 
of the well by the weight of the drill col- 
umn bearing down upon it, offers consider- 
able resistance to rotation, probably devel- 
oping many degrees of torsional twist in 
the long column of drill pipe. As the drill 
alternately bites into the formation and 
breaks free, it chatters up and down—at 
times releasing the torsional twist which 
has been built up in the drill pipe and 
permitting sudden reversals of torsional 
stress. 

Only a part of the weight of the drill 
column is ordinarily permitted to bear on 
the bit—the remaining weight being sup- 
ported by the hoisting blocks and drilling 
cable in the derrick. Hence, the upper por- 
tion of the drill column is in tension while 
the lower part is in compression. For secu- 
rity in avoiding twist-offs, the drill pipe is 


preferably maintained entirely in tension, 
while the heavier drill collar is long enough 
to absorb the compressional stress. Com- 
pressive stress in a long slender tube re- 
sults in bending and distortion. 

It is apparent that the drill column is 
subjected to a variety of stresses: torsion, 
tension, compression, and bending—often 
suddenly applied—thus developing impact 
conditions which multiply the total com- 
bined stresses. When one considers the 
conditions under which the drill column 
must perform its functions, it is apparent 
that it must be rugged and highly elastic 
if it is to endure the service imposed, and 
it must be hard to resist abrasive wear. 
Failure of the drill column occasionally 
occurs, even with the best design, ma- 
terials, and skill in manufacture and field 
use. Yet studies have shown that breakages 
seldom result from excessive torsion, ten- 
sion, or compression, but usually by vi- 
bration and repeated flexuring and stress 
reversals as the column revolves: so-called 
“fatigue failures” which occur at points 
where the pipe metal is locally weakened 
by cutting of threads or by transverse cuts 
or scratches. And fatigue failures are has- 
tened by corrosion which attacks these 
weakened 
fatigue.” 

In the following discussion, we shall con- 
sider the principal parts of the drill column 
separately: 

Rotary drill pipe: American Petroleum 
Institute standards for rotary drill pipe re- 
quire that it be composed of open-hearth 
or electric-furnace steel, formed by the 
“seamless” method in which a billet of 
steel is pierced longitudinally and rolled 
on a mandrel to form a seamless tube; or 
by electrically welding along a longitudinal 
seam without the addition of extraneous 
metal. Either of these methods of manu- 
facture assures maximum security against 
failure by splitting along seams, by burst- 
ing or collapse. 

Two grades of steel are recognized stand- 
ards for drill-pipe manufacture: grade “D,” 
which must have a minimum tensile 


areas: so called “corrosion 





API STANDARD SIZES, WEIGHTS, GRADES, AND TYPES OF DRILL PIPE; 





Size: Nominal 
Outside Weight, 
Diameter, 
in. Coupling, 

Ib. per ft. 


t 


Threads and Wall 
Thickness, 
in. 


Threaded Ends, 
for Use with Tool 
Joints Having 
Drill-Pipe 
Threads 


Upset Ends 
for Attachment 
to Rotary 
Connections 
by Welding 











4.85 
6.65 
6.85 

10.40 
9.50 

13.30 

_$ 15.50 

9 Dril/ 11.85 

& Collar :. 14.00 

1” 13.75 

4 F 16.60 
20. 

A 00 


8 RTA EN ee 
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0.190 Int. or Ext. Upset 
0.280 Int. or Ext. Upset 
0.217 Int. or Ext. Upset 
0.362 Int. or Ext. Upset 
0.254 Int. or Ext. Upset 
0.368 Int. or Ext. Upset 
0.449 Int. or Ext. Upset 
0.262 Int. or Ext. Upset 
0.330 Int. or Ext. Upset 
0.271 Int. or Ext. Upset 
0.337 Int. or Ext. Upset 
0.430 Int. or Ext. Upset 
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or Ext. Upset 
Ext. Upset or 

Int. Ext. Upset 
Int.-Ext. Upset 


Fig. 1 Scale drawing of drill column: A— 19.50 
10,000-ft drill column, showing relative size of 51% hp 
derrick, drill pipe, and drill collar. B—90-ft 516 24.70 
stand, showing drill pipe and tool joints. C— 65% 25.20 
Box end of tool joint. D— Tool joint. E— Pin 
end of tool joint. 


0.362 Int. Upset 
0.304 Int. Upset 
0.361 Int. Upset 
0.415 Int. Upset 
0.330 Int. Upset 


*Drill pipe in sizes, weights, and grades shown italicized are tentative. 
*From American Petroleum Institute Standard 5A. 
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strength of 95,000 psi and a minimum yield 
strength of 55,000 psi; and grade “E,” which 
must develop a minimum tensile strength 
of 100,000 psi and a minimum yield strength 
of 75,000 psi. For deep drilling requiring 
metal of greater strength, a grade of steel 
developing a minimum yield strength of 
105,000 psi is also available from some 
manufacturers, and is being considered as 
an additional API standard. For 20,000-ft 
drilling, steel having a tensile strength as 
high as 170,000 psi, produced by a process 
involving quenching and tempering, may 
soon be available.'*? The steel must not only 
have the specified yield and ultimate ten- 
sile strengths, but must possess sufficient 
ductility to withstand an elongation of 18% 
in a 2-in. test strip specimen. The phos- 
phorous content is limited to a maximum 
of 0.04%, and sulfur content to 0.06%." 

Ordinary iron-carbon steel may take on 
a wide range of properties depending upon 
slight changes in carbon content and the 
character of heat treatment applied. The 
carbon content may range as high as 0.5%. 
Grade “D” pipe is preferably normalized 
(air-cooled) after forming, while grade “E” 
pipe—of somewhat higher carbon content— 
must be heat-treated by repeated heating 
and quenching to develop suitable ductility. 
Higher-quality alloy steels, used more 
commonly in manufacture of tool joints 
and drill collars than in drill pipe, are 
produced by addition of small percentages 
of other metals than the essential iron and 
carbon. These may include manganese, 
nickel, chromium, vanadium, tungsten, 
molybdenum, or cobalt. Each of these al- 
loying metals confers certain properties on 
the steel in which they’ are used—their 
purpose being to increase the ultimate 
strength, yield point, elasticity, ductility, 
hardness, toughness, and resistance to cor- 
rosion of the steel to which they are added. 
K-Monel metal, a steel containing a high 
percentage of nickel, is nonmagnetic and, 
though expensive, is sometimes used in the 
manufacture of short drill collars for use 
with certain well-surveying instruments 
where magnetic influences would be ob- 
jectionable. Chromium, molybdenum, and 
nickel-alloy steels are widely used where 
superior qualities are required, particularly 
in tool joints and drill collars, but are too 
expensive for general use in drill-pipe 
manufacture. Least expensive are certain 
manganese-carbon combinations (e.g., 
0.25% C and 2.50% Mn) which develop 
superior qualities after heat treatment in- 
volving simple air hardening. 

API standards provide that drill pipe 
may be manufactured in either of three 
length ranges: range 1, 16 ft to 25 ft.; 
range 2, 25 ft to 34 ft.; and range 3, 34 ft 
or more. Range 3, which averages around 
40 ft in length, is too long for convenient 
transport and use in derricks of normal 
size, and is little used. Range 2, with joints 
averaging about 30 ft in length, is preferred 
for most of today’s drilling; while range 1, 
averaging 20 ft in length, is used only in 
lighter rigs for shallow drilling. 

Lengths of drill pipe are coupled together, 
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end-to-end, by means of tool joints. Ameri- 
can Petroleum Institute standards describe 
a special type of coupling which may be 
used in connecting lengths of drill pipe, 
but they are now almost obsolete. Tool 
joints are made of a grade of steel usually 
superior in strength to that of the steel 
used in the drill pipe to which they are 
attached. For use on drill pipe, API stand- 
ards specify a modified 60°-V-thread with 
rounded crests and roots, and cut 8 or 10 
to the inch (generally 8) depending upon 
the size of the pipe. They are cut on a 15 
taper with the axis of the pipe for secure 
powertight makeup against two vanishing 
threads. The tool joints have recessed ends 
which permit them to overlap the vanish- 
ing threads when the joint is fully made up. 
The threads are “right-hand,” though drill 
pipe may be ordered with left-hand threads 
for special purposes, as in certain fishing 
operations. 

To offset loss of wall thickness by cutting 
threads, the ends of the drill-pipe joints 
are upset, so that the thickness of metal 
at the roots of the threads is at least as 
great as that in the full cross-section of the 
wall of the pipe. The upset may be on the 
inside of the pipe, on the outside, or both 
the inside and outside (see Fig. 2). For 
attachment to tool joints by welding, drill 
pipe may be purchased with plain upset 
ends, without threads. 

API standard drill pipe is available in 


eight different sizes (outside diameters) 
with a choice of several different weights 
and wall thicknesses in the more commonly 
used sizes (see table). The heavier grades 


have walls one-third of an inch or more 


in thickness. Weights range up to 24 lb ps 
ft in the largest size, including couplings 
Most of today’s drilling is done with 4%4-i1 


drill pipe, through the 3%-in. and 5'%-in 
sizes also find considerable use. About 70 
of the drill pipe now used is grade “E”’: 27* 
is grade “D”; and the remaining 3% is of 
higher strength (i.e., 
yield strength) 


105,000 psi minimum 


For shallow and slim-hole” drilling, 
some operators have successfully used 
upset-end tubing with especially designed 
tool joints. Recently, wells 12,000 ft deep 
have been drilled with 4-in.-OD 10.46-lb- 
per-ft tubing of grade N-80. The tubins 
was manufactured with special internal- 
upset ends, and joints were coupled with 
especially designed “flash-weld” tool joints 
With tool joints attached, this pipe weighs 
only about 1,200 lb per 100 ft. 

In deep-well drilling, some operators us« 
a “combination” drill-pipe string made up 
of two or more different diameters, weights, 
or grades of pipe—with the larger, heavier, 
or stronger section on the upper end where 
tensional stresses are greatest. 


Rotary tool joints: For convenience in 
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Fig. 2 Types of rotary tool joints: / 
tool joint on internal-upset drill pipe. B 
tool joint on internal-upset drill pipe. ¢ 
tool joint on external-upset drill pipe. D 
tool joint on external-upset drill pipe. 


- Reed full-hole super sh 


Hughes Acme counterbore weld 


rink-grip 


Hughes internal-flush unitized 


Hydril API full-hole twin-pin 
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Klectric Power Development 


in Bolivar Field of Lake Maracaibo 


rPHE operations of the Creole Petroleum 

Corp. in the Bolivar coastal field cover 

an area of about 3.800 square kilometers 

(1,500 square miles). Creole generates, 

transmits, and distributes all of the electric 

power required for its operations in this 

area, except that in isolated areas small 

Because local companies do not have sufficient capacity amounts were purchased from local sources, 
prior to 1956. The local utility companies 
do not have the generating capacity to sup- 
ply Creole’s requirements which are about 
30,000 kw “peak load” today, and which 
its operations in the Bolivar coastal field of Lake Mara- oe ee wre See eet ee 
ese power requirements fall into two 


to supply all its requirements, Creole Petroleum Corp. 


generates and transmits all electrical power required for 


caibo. With the addition of two gas-turbine plants now SEGRE SAREE, WEE: Some eperatiane, 
which includes power for flow stations and 
being installed, the capacity of the system will rise to pumping wells; and “land operations,” 
which includes power for industrial instal- 

72.500 kw. lations and camps. Prior to 1930 this power 





Land Substation. Lake Substation and Flow Station. 
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was supplied by small gasoline-driven gen- 
erators (75-kv) located in Lagunillas and 
La Salina. In 1928, due to increased de- 
mand, this method of generation became 
inadequate and uneconomical. An electri- 
fication study initiated in 1928 resulted in 
the Punta Gorda power-plant system. 

The plant was designed on a _ unitized 
basis in which each turbo generator has its 
own boiler to supply its steam require- 
ments. The boilers are equipped with 
burners suitable for use with either gas or 
oil, and the first six units are intercon- 
nected through a common header to in- 
crease the flexibility of the plant. All boiler 
makeup water is evaporated. Condenser 
cooling water is circulated once-through 
Lake Maracaibo. All turbines are full-con- 
densing. The initial installation of units 
No. 1 and 2 was completed in 1930, and 
consisted of two 2,500-kw turbo generators, 
two boilers of 54,000-lb-per-hour capacity 
at 275 psig steam pressure and 560 F total 
temperature at the superheater outlet. 

The gradual decrease in reservoir pres- 
sure, plus expanding operations, has caused 
a steady increase in power requirements 
By the end of 1931 the peak load had ex- 
ceeded the firm capacity. Even though 
unit No. 3 (5.000-kw) was added in 1934 
and unit No. 4 (5,000-kw) in 1935, it was 
not until the addition of unit No. 5 (5,000- 
kw) in 1938 that firm capacity exceeded 
demand. The addition of unit No. 6 in 1949 
with a capacity of 7,500 kw increased the 
firm capacity to 20,000 kw, which met all 
power requirements until early 1955 when 
the installation of unit No. 7 was completed. 
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Interior View of Punta Gorda Power Plant. 








Land High Line. 








Lake High Line. 





Unit No. 7 was installed at Punta Gorda 
as a completely independent power unit at 
15,000-kw capacity. The boiler was de- 
signed to deliver, continuously, 190,000 lb 
of steam per hour at a pressure of 475 psig 
and 750 F total temperature at the super- 
heater outlet. The boiler is of the two-drum 
water-walled integral-furnace type, and i 
equipped with burners suitable for use with 
either gas or oil. At the time unit No. 7 wa 
installed, facilities were provided for unit 
No. 8, a duplicate of No. 7. Since that time 
gas turbines in larger sizes became avail 

able Economics, as well as a poli y consid 
eration to disperse generation, has pre 

cluded the installation of the second 15,000- 
kw steam unit. At this writing Creole ha 
on order two 15,000-kw gas-turbine ger 

erating plants, each mounted on a separat+ 


steel barge, together with all a 


ix! ‘ 
and a start-up diesel-powe1 plant | 
wholly independent operation 

A summary of the total generating c: 
pacity of the Punta Gorda plant is as fol 
lows 

Steam Gen rating 


Unit Unit Size Boiler Capacity Capacity 


No (Kw) (Lb Per Hour) (Kilowatt 


l 2.500 54,000 5.000 
2 2,500 54.000 10.000 
3 5.000 68,000 15.000 
| 5.000 68,000 20.000 
5 5.000 68,000 27,500 
6 7.500 90,000 12 500 
7 15,000 190.000 57,500 
s 15,000 Gas turbine 72,500 
9 15.000 Gas turbine 2.500 
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Lake High Line. 


Unit No. 8, which is under construction, 
will be added to the system late in 1957. 
This unit will be berthed adjacent to the 
shore at Punta Gorda, and will be con- 
nected directly into substation No. 1. The 
ninth unit, a duplication of No. 8, is also 
on order for addition to the system in 1958. 
The total capacity of the nine units will be 
72,500 kw. 

Eight 33-kv transmission feeders ema- 
nate from Punta Gorda through outdoor 
oil circuit breakers which are connected to 
the 33-kv bus in substation No. 1. Two ad- 
ditional feeders are stepped up to 115 kv 
to supply 33-kv systems at Lagunillas and 
Bachaquero. Relay protection consists of 


over-current balance relaying. The feed- 
ers are insulated for ungrounded opera- 
tion, the system neutral being grounded 
through ground fault neutralizers. Circuits 
operate radially, but have looping for emer- 
gency operation. 

The 115-kv transmission line is 52 km 
(32 miles) in length, and consists of 
double-circuit construction on steel towers. 
The step-up substation at Punta Gorda has 
two 10,000-kva transformers. The two step- 
down substations at Lagunillas and Bacha- 
quero each has 10,000-kva capacity. All 
substations are capable of expansion. 
Switching is accomplished at the 33-kv 
level in all cases. 


Punta Gorda Power Plant and Substation No. 1. 


The 33-kv systems total 130 kilometers 
(81 miles) in length, most of which is 
double-circuit construction on steel towers 
standing on reinforced-concrete piling in 
the lake. Until recently the construction 
has been with 300-meter (984-ft) spacing 
which has been suitable for shallow-water 
construction. Recent development of con- 
cessions farther out in the lake necessitates 
a review of the economics of lake line con- 
struction. The result of the study is a line, 
now under construction, 15 kilometers (9 
miles) in length, with 2,200-ft spans and 
high towers. The predominant cost of foun- 
dations for deep-water installations made 
the longer span necessary in order to mini- 
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Typical Lake High Line. 


mize the number of foundations. Con- 
ductors are ACSR,* but carry a prepon- 
derance of steel for extra tensile strength. 

There is a total of 26 main substations 
taking at 33-kv the Punta 
Gorda system. Seven supply land loads, and 
19 supply lake circuits. Connected trans- 
former capacity of these substations may 
be summarized as follows: 


power from 


Land Circuits Lake Circuits 
(Kilovolt- (Kilovolt- 


amperes) amperes) 


Voltage 
(Kilovolts ) 


3, 2.3-kv 
33 6.9-kv 
30/12-kv 


11,000 
17,000 7,500 


28,500 


\luminum cable, steel-reinforced. 








Substation No. 1 and Punta Gorda Power Plant 


In addition, there is 25,000 kva in 100- 
kva to 300-kva transformers for miscella- 
neous flow-station power transforming 
from 33 kv to 440 volts. 


Land distribution circuits are mainly all 


overhead on metal poles. Distribution 
feeders are 2,300 volts or 6,900 volts, and 
generally supply small-load center substa- 
tions where voltage is reduced to 120/208 
or 440 volts for utilization. 

Lake distribution circuits are all sub- 
marine cable feeders, 6,900 volts or 12,000 
volts. Cable is all-rubber-insulated, with 
copper-wire armoring providing a tough 
cable capable of withstanding anchor dam- 
age and resistant to the severely corrosive 


qualities of Maracaibo Lake water. These 
circuits invariably terminate in substations 
on flow stations where the voltage is trans- 
formed down to 440 volts. In many cases, 
the 440-volt distribution from these substa- 
tions to pumping wells is overhead by wire 
strung between derricks. Recent exten- 
sions, however, have been with submarine 
cable. 

In the Lake Maracaibo area, storms are 
quite severe. Lightning is especially violent 
(the isokeraunic level is 90); however, 
system interruptions which cause extended 
outages are relatively few. Peterson coils 
are found to be extremely effective; and, in 
addition, automatic reclosers are provided 
on all sending-end circuit breakers. END 
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Offshore Drilling Techniques 


(Continued from page 43) 


line tools, it is possible to accomplish in 24 
to 48 hours what normally would require 
a week or more with a rotary workover rig. 
And a week of operation offshore, especially 
when it involves the barging of rotary 
equipment to a platform, can run into fan- 
tastic dollar figures. 

These modern wireline workover jobs in- 
clude reperforating a producing interval, 
or removing sand from the bottom of the 
hole, or squeeze cementing a perforated 
interval and perforating in another pro- 
ducing horizon above or below the first. 

Since the development of this procedure, 
largely through the research of Humble Oil 
& Refining Co. engineers a few years ago, 
every effort is made to make permanent 
completions on all possible offshore wells 

Obviously, the greatest problem en- 
countered in permanently completing off- 
shore wells has been the control of the 
unconsolidated Miocene sands. All of the 
known methods of sand control have been 
used offshore—gravel pack, walnut shells, 
thermosetting plastics—with varying de- 
grees of success. Apparently the most popu- 
lar and successful to date is the relatively 
new process which utilizes ground and 
graded walnut shells, coated with a liquid 
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Stationary coating 
& wrapping machine 


pipe cutting & 
beveling machine 





road boring machine 


plastic, pumped into the well as a slurry 
and squeezed through well perforations into 
the sand formation. The walnut shells were 
found to have a high affinity for uncured 
plastic, which minimized the possibility that 
some of the plastic would be washed off by 
well fluids or the oil-carrying medium. 

The shells offered other qualities de- 
sirable for loose sand control. Their den- 
sity is approximately one-half that of sand, 
so they occupy about twice the volume of 
an equal weight of sand; they are extremely 
tough, offering greater resistance to crush- 
ing, while their angular shape offers an 
irregularity which prevents packing in a 
uniform manner and thus restricting the 
free flow of oil. All this results in a high 
degree of permeability. 

The process was developed by Dowell 
{ncorporated, and has been successfully 
applied in countless wells in the offshore 
areas, particularly off the coast of Louisiana 

While the walnut shells and the gravel 
packing are fairly well adapted to con- 
ventional completion methods, they ap- 
parently are not the final answer, the engi- 
neers believe. Experiments are continuing 
in the use of phenol-formaldehyde plastics, 
a thermosetting material which can be more 
readily pumped into the permanently com- 
pleted well 


Indeed, research continues in all phases 
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of offshore drilling techniques in an ever- 
lasting hunt for less costly, more efficient 
methods. Gulf Coast operators are seriously 
the Cali- 


fornia fields, for under-water completion of 


eying the methods, developed i: 


oil and gas wells. This would eliminate ths 
perpetual maintenance of permanent struc- 
tures at sea: if successful, wireless remedial 
work could be transmitted through the 
well’s flow lin« 

There is one veé Yy good reaso! noweve 
why offshore 
credit for the new developments in tech- 
nique: 

“We do all of our experimentins 
shore,” one company executive explain It 
is too expensive to experiment offshore. Out 
there we make it as conventional as p 


sible.” I 


Silica-Gel Dehydration In Canada 

Davison Chemical Co., Division of W. R 
Grace & Ci 
natural-gas dehydration to the Canadian 
markets through Commercial Chemicals Co 


Division of Standard Chemicals Ltd., which 


introducing silica gel for 


has headquarters in Vancouver, but whose 
branches at Calgary and Edmonton will 
mainly be active in the introduction becauss 
of their proximity to Canada’s first trans- 
continental ga pipelines, now under con- 


struction 
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FOR PIPELINE CONSTRUCTION 


ones The world-wide pipeline construction industry looks to Crose 
for the most complete line of equipment. Industry experience 
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operating economy 
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Rotary Drill Pipe 
(Continued from page 65) 
coupling and uncoupling drill pipe, it is 
made up in “stands” of two, three, or four 
joints. The length of a stand will depend 
upon the height of the derrick and space 
available for stacking pipe in the derrick. 
In addition to the length of the pipe stands, 
there must be sufficient head room between 
the derrick floor and the crown block at 
the summit of the derrick for the hoisting 
gear (hoisting blocks, hook, and elevators). 
For derricks used in modern drilling, 
stands are usually either about 90 ft or 120 
ft. long (see Fig. 1B). Thus, a 90-ft stand 
may be made up of four range No. 1 joints 
(a “fourble”) or three range No. 2 joints 
(a “thrible’). When it is considered that 
it may be necessary to couple and uncouple 
72 tool joints 150 times in drilling a 6,500-ft 
well, and that each “round-trip” may con- 
sume three or four hours of rig time, the 
importance of using longer and fewer 
stands becomes apparent. This is especially 
important in deep drilling. In drilling to 
20,000 ft, for example, it is advantageous to 
use a 192-ft x 35-ft derrick which affords 
sufficient head room and floor space to rack 
120-ft stands composed of four joints of 
range No. 2 pipe or three joints of range 
No. 3 pipe. The floor space must be ade- 
quate to accommodate 165 such stands in a 
well of this depth.”? 

The tool joints are a critical part of the 
drill column, and are carefully designed 
and manufactured to meet exacting specifi- 
cations. The API Committee on Standardi- 
zation of Rotary Drilling Equipment has 
been engaged in perfecting rotary drill-pipe 
tool joints over a period of many years, 
and has evolved standard specifications 
which are followed by nearly all manu- 
facturers. Tool joints are necessarily some- 
what larger in outside diameter than the 
drill pipe, and must preserve a channel 
for passage of drilling fluid through the 
box and pin with minimum pressure loss. 
Early API standards, reflected in the 
“regular” tool joint, prescribed a consider- 
able reduction in diameter of the flow 
channel through the joint in comparison 
with that through the full cross-section of 
the drill pipe. This creates turbulent-flow 
conditions and pressure loss at each tool 
joint in the drilling string. More recently, 
so-called “full-hole,” “internal-flush” and 
“extra-hole” tool joints have been devel- 
oped which preserve a flow channel equal 
to or about equivalent to that through the 
pipe itself (see Fig. 2). These joints enable 
the drill column to deliver drilling fluid 
at the bit with much less pressure loss than 
is possible with “regular” API tool joints. 
This is particularly important in drilling 
with the newer types of jet bits. 

Because of the high stresses to which 
they are subjected, abrasive wear resulting 
from contact with the walls of the well or 
the well casing, galling and distortion of 
threads, and damaging of shoulders inci- 
dental to frequent makeup and breaking- 
out of the threaded joints, tool joints are 
usually constructed of high-quality steel— 
often an alloy steel. The material used 
must be adaptable to machining operations 
in shaping threads and shoulders and heat 


treatment to develop suitable hardness and 
toughness. 

Tool joints may be designed to be at- 
tached to the drill pipe by threaded joints, 
by welding on upset plain-end pipe, or 
they may be formed integrally as a part of 
the operation involved in shaping the upset 
end of the drill pipe. By careful machine 
fitting, the screw-joint type may be 
strengthened by application of shrinkage 
techniques. Early types of tool joints (and 
many present-day types) were designed 
to be attached to the drill pipe by the usual 
threaded connections provided for drill- 
pipe couplings: a pin connection on one end 
of each stand and a mating box connection 
on the opposite end (see Fig. 1B-C-E). 

Proper design of such threaded connec- 
tions will assure ample strength to meet 
all ordinary operating requirements, but 
experience has shown that the notch left 
in the metal by the last-engaged thread in 
the tool joint is likely to develop a plane 
of weakness in the drill-pipe metal which 
may ultimately cause failure of the joint 
by fatigue stress. The drill pipe is likely 
to be especially susceptible to corrosion 
fatigue at this point. This difficulty can be 
largely avoided and the joint considerably 
strengthened by providing a shrink-grip 
area of overlap of the threaded joint by the 
recessed end of the tool joint (see Fig. 
2-A). The tool joint is heated before it is 
screwed into position on the drill pipe; and, 
on subsequent cooling, shrinkage of the 
tool joint provides an area of additional 
support for the drill pipe beyond the 
threaded section, and added _= security 
against joint leakage. An additional seal is 
provided at the end of the drill-pipe joint 
where it makes up against a fixed landing 
shoulder in the tool joint. Threaded and 
shrink-fitted tool joints can be removed 
from and replaced on the drill pipe in the 
field without special shop facilities. 

Every threaded connection in the drill 
column adds to the cost, and is a potential 
cause of failure and leakage. In the thread- 
connected tool joint, there are three 
threaded connections: two for connecting 
the drill pipe to the tool joint, and one to 
connect the two parts of the tool joint. 
Welding the tool joints to the drill-pipe 
ends, or forming them integrally with the 
upset drill-pipe ends during manufacture, 
eliminates two of the three threaded con- 
nections—the weaker two—and gives added 
security against joint leakage and joint 
failure under stress. Another method in- 
volves use of the conventional threaded 
joint between the drill pipe and tool joints 
and, in addition, filling the recesses within 
the ends of the tool joints with fusion metal 
by gas welding (see Fig. 2-B). This gives 
added assurance against joint leakage and 
unscrewing of the joint in service, but adds 
little to the strength of the joint. 

A widely-used type of tool joint is de- 
signed to be “flash-welded” directly to 
plain-end upset drill pipe (see Fig. 2-C). 
Flash-welding involves preheating the ends 
of the pipe and tool joints and then joining 
them by electric-resistance welding as they 
are pressed together with upsetting force. 
The welded zone is then heat-treated to 
relieve stress, and both inside and outside 


surfaces are machine-finished. The pipe 
and tool joints must be accurately aligned 
as they are supported in welding position. 
Flash-welding requires special shop facili- 
ties, and ordinarily cannot be done in the 
field. 

Manufacture of integral tool joints pre- 
sents a difficult problem of forging an upset 
on the pipe end of sufficient size to permit 
of machining and threading either a tool- 
joint box or pin of conventional propor- 
tions. The steel used in the drill pipe must 
be of the higher quality demanded in se- 
curing good tool-joint performance, and 
must lend itself to heat treatment which 
will relieve forging stresses and assure the 
necessary physical properties in both the 
pipe and tool joint. These problems have 
been satisfactorily solved, and drill pipe 
with integrally formed tool joints is avail- 
able from certain manufacturers. Though 
expensive, because of added security 
against twist-offs and joint leakage, it is 
especially useful in deep drilling. An im- 
portant disadvantage is that integral tool 
joints cannot be replaced in the field, and 
the pipe must be salvaged or discarded 
when the tool joints become badly worn. 
However, integral tool joints may be re- 
threaded several times before discarding, 
and in many cases the tool joints outlast the 
drill pipe. 

Threads used on tool-joint box-and-pin 
shouldered connections are cut on a taper- 
ing, truncated-conical surface, and are 
either of two forms: Some manufacturers 
prefer to use a modified acme thread (see 
Fig. 2-B); but API specifications recom- 
mend a modified “V” form of thread with 
rounded crests and roots. A small clearance 
is provided in the thread roots of both pins 
and boxes to insure flank contact of threads 
rather than root-to-root contact, but small 
enough to prevent leakage after liberal ap- 
plication of a high-pressure thread com- 
pound. The threads are formed by turning 
on the lathe, by milling or grinding. 
Thread-milling is preferred by some manu- 
facturers. After the threads are formed, 
they may be subjected to a cold thread- 
rolling process to give added strength and 
fatigue resistance. To reduce galling tend- 
encies, the threads may be copper or zinc- 
plated or given an iron-phosphate coating. 

Tool-joint shoulders are important in se- 
curing proper makeup and security against 
“wobble,” unscrewing in service, and joint 
leakage. They are 114 in. to 1% in. larger 
in outside diameter than the drill pipe on 
which they are used, which allows ample 
thickness of metal for the joint shoulder 
and also for the elevator shoulders at the 
ends of the joints. In the design of the 
joint, it is important to preserve an ap- 
proximately equivalent thickness of metal 
at the base of the threads in the pin-and- 
box ends—thus assuring equal strength to 
both members. Excessive outside diameter 
of tool joints must be avoided in order to 
leave maximum space for operation of fish- 
ing tools in the annulus between the drill 
column and the wall of the well; also, to 
interpose a minimum of obstruction to flow 
of drilling fluid through the annular space. 

Drill collars: Drill collars are thick- 
walled tubes of high-quality steel, some- 
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what larger in outside diameter than the 
drill pipe and of such weight as will pro- 
vide the necessary downward pressure on 
the bit. API standards specify 11 different 
outside diameters, ranging from 334 in. to 
814 in., with an internal bore ranging from 
134 in. to 2"i6 in. Standard lengths of drill- 
collar joints are either 20 ft, 30 ft, or 42 ft— 
the 30-ft joints being most commonly used. 
A 30-ft joint of drill collar will weigh from 
1,200 lb to 4,400 lb, depending upon its out- 
side diameter and bore; and, since the 
necessary bit pressure may range up to 
50,000 Ib (300 Ib to 5,000 lb per inch of 
bit diameter), several lengths of drill collar 
will ordinarily be necessary. They are 
coupled, end-to-end, with tool-joint con- 
nections—often with “subs” having double- 
pin threaded joints, especially designed to 
facilitate coupling and uncoupling. 

The drill collar operates under compres- 
sive loading and must, therefore, have a 
high yield strength and be especially 
rugged to resist bending stresses. Fatigue 
stresses are particularly destructive, and 
the metal must also be hard and tough to 
resist external abrasion. Though high- 
carbon, especially heat-treated steels are 
used by some manufacturers, alloy steels 
are generally preferred in the manufacture 
of drill collars. Chromium-molybdenum al- 
loys are used in many cases (4140 or 4142 
in the American Iron and Steel Inst. 
series), with tensile strengths as high as 
155,000 psi. Heat treatment of drill collars 
is especially important to develop proper 
hardness and shock resistance. 

Short drill collars are sometimes manu- 
factured by rolling the metal to round form 
and then boring longitudinally. However, 
cold boring of a forged or rolled round bar 
is slow and costly, and some manufacturers 
contend that seamless tubes formed by 
piercing a hot billet of steel and then roll- 
ing on a mandrel yields a superior product 
at lower cost. While reasonable tolerances 
are permitted, the collar must be straight 
and the bore must be in the axis of the 
tube, concentric with the outside surface. 
A crooked collar or eccentricity in the bore 
of the tube may lead to deflection of the 
well from its vertical course. 

Causes of drill-column failure: Remedial 
Common 
causes of drill-column failure in service 


and precautionary measures: 
are “twist-offs,” “washouts” of threaded 
joints, corrosion, and abrasive wear. Be- 
cause of the high cost of the drill column 
and 'the difficulties which may arise in the 
event of its failure in service, every pre- 
caution is taken to avoid failure and to 
minimize the conditions which result in 
deterioration in service. 

Twist-offs: As previously noted, most 
twist-offs of drill columns in service are a 
result of fatigue of the metal in and near 
the joints. Fatigue failure results from re- 
peated alternations of stress, and is has- 
tened by corrosive influences. Vibration, 
both torsional and transverse, may also re- 
sult in fatigue failure. If the metal is 
repeatedly flexured with each rotation of 
the pipe—as will happen if it is under com- 
pression instead of tension, or if it is oper- 
ating in a crooked hole—cracks will de- 
velop, and the metal will eventually be 
ruptured even though the yield point be 
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not exceeded. For most drill pipe, the fa- 
tigue endurance limit is about 45% of the 
tensile strength, while the yield point is 
60% to 75%. Any slight scar or scratch on 
the surface of the pipe or in a joint will 
be a point of local weakness about which 
stress will tend to concentrate. Transverse 
notches in the metal resulting from cutting 
of threads, especially the last-engaged 
thread in a coupling or tool joint, are 
likely places for fatigue failure. Scarring 
the pipe by careless use of table slips or 
tongs, or even reference marks stamped in 
the pipe metal, may determine local centers 
of weakness and potential failure. Proper 
design of threaded joints or avoidance of 
pipe-thread connections by welding the 
tool joints to the pipe will minimize notch 
failures, and care in use of the table slips 
and makeup tongs will reduce external 
scars. 

Corrosive conditions will greatly reduce 
the fatigue resistance of the pipe metal, 
perhaps to 35% of the tensile strength or 
less. Drilling fluid in contact with both the 
inside and outside of the drill column is 
often slightly corrosive as a result of con- 
tamination with saline ground waters or 
absorption of air in surface facilities. Ex- 
treme cases may justify use of corrosion 
inhibitors in the drilling fluid, such as bi- 
chromates or sodium sulfite, to reduce the 
active oxygen content. If stable colloid can 
be maintained in the mud stream, oxygen 
removal is unnecessary. Soluble salts which 
may tend to break down and flocculate the 
clay colloids promote corrosion fatigue. To 
avoid this, the drilling fluid should be 
maintained at high pH value. Corrosive in- 
fluences attack both the inside and outside 
of the pipe. Inside corrosion may be com- 


bated by use of a plastic coating. 


Washouts and joint failures: Much de- 
pends upon proper makeup of the threaded 
joints in the drill column. Failures in serv- 
ice may result from galling of threads; 
insufficient tightness of makeup or tool- 
joint shoulder damage resulting in joint 
“wobble” and washouts; or excessive tight- 
ness in makeup of tool joints, resulting in 
cupping of threads and abnormal pin 
stresses—evidenced by swelling boxes and 
stretched or broken pins. Heat-treated 
alloy-steel tool joints are designed to re- 
sist makeup damage as far as possible, but 
care in handling pipe is essential—particu- 
larly in avoiding damage to threads and 
shoulders when stabbing pins in boxes in 
coupling the drill column. 

For protection against galling of threads, 
manufacturers often electroplate all tool- 
joint threads with zinc or copper, and a 
liberal application of grease is applied to 
the threads before the joints are made up. 
Zinc- or lead-bearing greases have been 
preferred for this purpose, with sufficient 
body to resist displacement under high 
pressure and temperature. So important 
has proper protection of drill-column 
threads been regarded that a few years ago 
the American Petroleum Institute spon- 
sored a research project having as its ob- 
jective the development of a satisfactory 
high-pressure thread compound. The re- 
sult was recommendation of an aluminum 
stearate-base grease containing a silicone 
compound, a silicone fluid, graphite, lead 


powder, copper flake, and zinc dust. This 
grease leaves a thin metallic coating be- 
tween the threads and provides a high co- 
efficient of friction between the metallic 
surfaces which assures tightness. of 
threaded pipe joints under pressures as 
high as 10,000 psi and temperatures as high 
as 300 F—reducing the hazard of the 
threaded joints unscrewing in service. 

It is highly important that each threaded 
joint be securely made up, for a loose joint 
develops a tendency to “wobble” so that 
the mating shoulders open and close—with 
resultant damage to threads and possible 
leakage of drilling fluid. Tool joints are 
often given their initial turns with a spin- 
ning rope coiled about the pipe and actu- 
ated by the drawworks cathead. This is 
followed by further tightening with chain 
tongs and power tongs. For a tight connec- 
tion, the tool-joint shoulders should be 
smooth and free from dents. Experience is 
essential in applying just the proper ten- 
sion in the tongs to obtain a tight joint, yet 
not so much as to overheat or overstress 
the threads. A tong torque gauge may be 
used to assure proper makeup by actually 
measuring the torque applied with the 
tongs. Loose joints may permit leakage of 
drilling fluid with eventual washouts re- 
sulting from erosion of the threads and 
shoulders by flow of high-pressure gritty 
drilling fluid between them. Joints so 
weakened are likely to fail in service. 

External wear of tool joints: Frictional 
contact of the rotating drill column with 
the wall of the well or the surrounding 
casing, and the scouring action of the drill- 
ing fluid laden with drill cuttings, occasion 
wear of the metallic surfaces—particularly 
when drilling in abrasive formations. Most 
of this abrasive wear falls on the outer 
surfaces of the tool joints—especially on 
the exposed edges—and may be so severe 
that it determines, more than anything else, 
their useful life. The tool joints may wear 
unevenly, making them barrel-shaped and 
reducing the metal thickness and shoulder 
areas to such a degree that the joint be- 
comes structurally unsafe. 

Use of alloy steel—heat-treated to de- 
velop strength, toughness, and _ surface 
hardness in manufacture of tool joints—will 
give improved service, but much greater 
security against external wear may be se- 
cured by applying multiple bands of tung- 
sten carbide or other hard-metal alloy 
around the tool joints near the ends, to take 
the brunt of the abrasive wear. Tool joints 
may be supplied by the manufacturer pro- 
tected in this way with electrically-bonded 
bands of hard metal; or, worn tool joints 
may be built up for further use by applica- 
tion of fusion metal and tungsten carbide in 
flake form over the worn surfaces. Hard- 
facing of tool joints can best be done by the 
manufacturer before they are put on the 
drill pipe, preferably before heat treating to 
relieve stress and machining the threads. A 
considerable thickness of hard metal is 
often applied to compensate for continued 
wear. In many cases, hard-facing tool joints 
in this way will extend their useful life so 
that they last as long as the drill pipe on 
which they are used, and they may never 
have to be replaced. 

Drill-column hydraulics: The drill col- 
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umn should be so designed that drilling 
fluid is delivered at the bit with minimum 
pressure loss, particularly where the im- 
pact of the drilling fluid on bottom is de- 
pended upon to assist in excavating ma- 
terial under the bit. Also, the outside 
diameter of the drill pipe and collar should 
be large enough to assure a proper ascend- 
ing velocity for the circulating fluid in the 
annular space to lift the drill cuttings at a 
suitable rate. There is a certain relationship 
which must be preserved between the di- 
ameter of the bore of the drill column, its 
outside diameter, the drilled ‘diameter of 
the well, and the rate of circulation of drill- 
ing fluid through the well. 

The drill collar on the lower end of the 
column is usually responsible for much of 
the pressure loss. Because of its heavy con- 
struction and thick walls, the bore through 
the collar is ordinarily considerably smaller 
than that through the drill pipe and tool 
joints—especially if full-hole or internal- 
flush tool joints are used. Proper design 
will provide as large a bore through the 
drill collar ‘as is permitted by limitations on 
outside diameter and necessary wall thick- 
ness. A moderate increase in bore diameter 
may have an important effect on bottom- 
hole pressure, which is important in ob- 
taining proper ascending velocity for the 
drill cuttings. Considerable power may be 
saved in operating the pumps by proper 
design. Thus, seven times as much power is 
required to circulate fluid at a given rate 
through a collar with a 2-in. bore as will 
be necessary to force the same amount of 
fluid through a collar with a 3-in. bore. 
Pressure losses within the drill column 
often account for as much as 80 or 90% of 
the pressure developed by the pumps, and 
considerable economy may result from 
moderate increase in bore diameter. 

Drill-column economics: In 1956, the 
USA petroleum industry purchased 9,835,- 
983 tons of steel, which represented about 
7% of the total tonnage of steel produced 
in this country. Of this, 2,542,109 tons, or 
26°% of the industry’s total supply, was used 
in production of “oil-country” tubular 
goods (well casing, tubing, and drill pipe) ; 
and of this amount, 111,583 tons, or 4.4% 
of the industry’s total steel supply, was 
used in the manufacture of drill pipe. If 
we assume that the cost of drill pipe aver- 
ages $300 per ton, the total cost of drill 
pipe purchased for use in the petroleum in- 
dustry in 1956 was $33,474,900. 

If this 111,583 tons of drill pipe averaged 
16 lb per ft of length, the total length of 
drill pipe purchased in 1956 was 13,947,875 
ft or 464,929 thirty-foot joints. If a tool 
joint costing $81.50 is provided for each 
30-ft joint, the total cost of tool joints pur- 
chased in the USA in 1956 was $37,891,713. 
The total cost of drill pipe and tool joints 
purchased by the petroleum industry in 
1956 is, therefore, estimated at $71,366,600. 

At an eastern steel mill, 4%4-in. 16.60-lb 
seamless drill pipe, threaded but without 
couplings, externally upset, grade “D,” 
costs $231.18 per 100 ft (February 1957). 
The corresponding price of grade “E” drill 
pipe is $260.08 per 100 ft. The equivalent in 
grade “D” pipe, with upset ends prepared 
for welding, costs $225.25 per 100 ft; and 
grade “E” pipe of this same size costs 


$253.40 per 100 ft. The cost per pound of 
grade “D” pipe with upset ends prepared 
for welding is, therefore, 13.6 cents per 
pound; and grade “E” pipe costs 15.3 cents 
per pound. 

A California drilling contractor recently 
purchased a 15,000-ft string of 414-in. 16.6- 
lb API grade “E” range No. 2 drill pipe 
with upset ends prepared for welded joints. 
The cost at one of the large eastern USA 
steel mills was $38,011.50. This 15,000-ft 
string of pipe was equipped with 500 sets 
of internal-flush flash-weld unitized wool 
joints which cost $40,770. The tool-joint 
threads were equipped with thread pro- 
tectors costing an additional $1,025. The 
total cost of this 15,000-ft string was, there- 
fore, $79,806.50, or about $5.32 per foot. In- 
cidentally, the contractor paid an additional 
$5,604 in freight charges to deliver the pipe 
at a western USA rail terminal. Inasmuch 
as a large percentage of the drill pipe cur- 
rently used in USA rotary drilling is of this 
size, weight, and grade, it is believed that, 
in estimating the cost of drill-pipe strings, 
one might use an average unit cost of $5.50 
per foot of length. 

To the above costs we must add the cost 
of a drill collar. Drill collars are made of 
a high grade of alloy steel, and cost about 
$0.45 per pound after fabrication. A 50,000- 
lb 634-in. x 2%-in. drill collar will cost as 
much as $22,500. Adding this to the cost of 
drill pipe and tool joints, it is indicated that 
the total cost of a 15,000-ft drilling string 
may exceed $102,000. 

In 1956, a total of 242,000,000 ft of oil and 
gas wells were drilled in the United States. 
Of this footage, about 90°, or 217,800,000 
ft, was drilled with rotary equipment. With 
proper selection and care in use, individual 
strings of drill pipe will yield 100,000 ft to 
150,000 ft of hole. If we assume an average 
of 125,000 ft, 1,740 strings of pipe were con- 
sumed in 1956 USA rotary drilling. If we 
assume, further, that the average string of 
pipe was 5,000 ft long, the total length of 
drill pipe consumed was 8,700,000 ft. If the 
total cost of drill pipe equipped with tool 
joints is $5.50 per foot, the total cost of 
drill pipe and tool joints consumed in 1956 
rotary drilling was $47,850,000, or about 22 
cents per foot of hole drilled. To this we 
should add an increment representing the 
cost of drill collars consumed in drilling. 
However, drill collars generally have a 
longer life than the drill pipe on which they 
are used; and, from the few service data 
available to the writer, it is not possible 
to estimate their unit cost. 

It appears unlikely that salvage of drill 
pipe, tool joints, and drill collars will 
greatly reduce the foregoing estimates of 
cost. Old drilling strings are maintained in 
service as long as it is safe to do so by 
downgrading and shop repairs; but, even- 
tually, they must be discarded, and may 
then be used as line pipe in lease gathering 
lines or for other purposes where strength 
requirements and dependability in service 
are not so important. An appreciable per- 
centage of the drill pipe and drill collars in 
service is lost in drill-column failures and 
subsequent fishing operations which are 
not always successful, so that the drill col- 
lar and some of the pipe must be left in 
the well. END 
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Magcobar Starts Greek Mud Operation 

Barite is being mined in the Greek island of 
Mykonos by Magnet Cove Barium Corp. and sent 
to Magcobar’s New Orleans plant for processing into 
drilling mud. John O’Connor, president of Dresser 
Industries, Inc. of which Magcobar is an affiliate, 
left recently aboard the Christoforo Colombo for 
Mykonos. He will inspect the mine and facilities of 
Mykobar Mining Co., a joint venture of Magcobar 
and Myconos Mining Co. S.A. and the site for a 
mill to be built on the island. Eventually the ven- 
ture will employ about 250 persons, supplying 
drilling mud to Europe, North Africa and the 
Middle East. 


Panama Bans 95-Octane Imports 

Panama has cut off imports of 95-octane gaso- 
line. Reason given is that the high-octane fuel 
adds to cost of living. Unofficial reason is that 
the high-octane fuel, selling for 38 cents a gallon, 
may pull up the price of regular-grade 87-octane, 
which sells for 34 cents a gallon. 

Esso Standard Oil Co., Shell Oil Co., and The 
Texas Co. are the distributors chiefly affected. 
Together, the companies had a six-month supply 
of the premium gasoline on hand with the start 
of the ban in June. Some motorists and automo- 
bile dealers are protesting. 
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Caltex Wins Suit 

Suit against the Caltex group in the US Federal 
District Court, in New York, has been dismissed 
(see editorial “Caveat Venditor,” World Petroleum, 
June 1957). The court has decided the prices at 
which Caltex sold Arabian crude to European buy- 
ers under the Marshall Plan were fair and correct 

Importance of the decision lies in the vindication 
of the right to do business with the government on 
the basis of what is understood between the parties 
at the time of agreement, rather than having to 
account to the government later on the basis of a 
theory conceived after the event. In essence, the 
government had sought to impose on Caltex an 
ex post facto pricing standard 


Package Adsorption Plant 

Delta Tank Manufacturing Co., Inc., has developed 
a fully automatic, packaged 
(Dryex) designed primarily for use on relatively 
small and lean natural-gas streams. A full-scale 
pilot unit has been operating since February on a 
cooperative trial installation with Texas Gas Corp 
near Beaumont, Texas. The unit is said to provide 
an 85% recovery of commercial natural-gas liquids 


adsorption unit 


1,250-HP Slush Pump 

Designed to meet the modern high-pressure re- 
quirements of deepest-drilling and heaviest-duty 
service, a new 1,250-hp Mud-Master duplex slush 
pump announced by IDECO Inc., Dallas, one of the 
Dresser Industries, features double-row Timken 
bearings and 20-in. Falk-cut herringbone gears 
Compactness and low weight per horsepower is at- 
tained by the use of short bearing centers and all- 
steel fabriform construction 


Platformer Onstream in Britain 


An 800 bd UOP Platformer built by Procon 
(Great Britain) Ltd. has gone onstream at the Lo- 
bitos Ojilfields, Ltd. refinery at Ellesmere Port, 
Cheshire, England. The unit is designed to produce 
an 85 to 90 RON clear product from Kuwait 
naphtha or a 90 to 95 RON clear blending compo- 
nent from mixed Peruvian naphthas. Included in 
the Procon construction project is a prefraction- 
ator to separate naphtha from full-range gasoline 
or prepare a 127-302 F naphtha for Platforming 
feed from Peruvian stock. Other equipment built 
by Procon during erection of the Platforming unit 
includes amine recycle-gas scrubbing facilities with 
water-wash and glycol drying for use in processing 
a Kuwait charge. 


Southwestern Engineering 
Boron Plant 


At Boron, Calif., an $18 million borax production 
plant is nearing completion. Plant facilities, cover- 
ing 80 acres in the Mojave desert, is an engineering, 
designing, and construction joint venture of 
SWECO-Twaits—Southwestern Engineering Co. and 
Twaits-Wittenberg Co. According to SWECO- 
Twaits, four massive thickener tanks will be the 
largest covered and insulated tanks of their type 
in the world. Boron is now being used in the de- 
velopment of high-energy fuels. 


20% Avgas Improvement 

Ethyl Corp. has reported a new antiknock com- 
pound for aviation gasoline developed in its labora- 
tories has permitted power gains of up to 20% in 
full-scale engine tests. The tests, conducted cooper- 
atively with Curtiss-Wright Corp., were made in 
the latter’s 18-cylinder turbo compound engine. In 
disclosing the new aviation-gasoline additive, E. L. 
Shea, Ethyl chairman, said it promises to be an 
important advance in the octane improvement of 
gasoline by chemical means. The compound, desig- 
nated tentatively as AK-33X, was used in the tests 
to supplement the antiknock action of tetraethyl- 
lead and thereby provide greater gains in anti- 
knock value than obtainable with tetraethyllead 
alone. 


Argentinians Favor Private Oil 
A poll by a newspaper shows 86.2% of the people 
in favor of admitting private oil companies to 
Argentina to help develop oil resources. The per- 
centage comes from 8,508 replies. 








Heads Petty Geophysical 
Engineering Co. 


Petty Geophysical Engineering Co., San Antonio 
Texas, has elected Fred H. Lindall as president 
Mr. Lindall, who joined Petty after 18 years with 
Anderson-Prichard Oil Co., has specialized in pub 
nanagement He A 
Petty Laboratories Inc and Petty 


lic relations and busine 
aiso head uf! 
ubsidiaries of Petty Geophysical 
Engineering Co. While with Anderson-Prichard 


he was a promot'onail and ervicing engineer 


Geophysical Co 


Transistorized DC Amplifier 
Texas Instruments Inc., Houston, has introduced 
the first completely transistorized electronically 
modulated DC amplifier for use with the recti 
riter and other milliammeter recorders. Sensitivity 
of the new Model 301 amplifier is from 10 millivolts 
DC to 100 volts DC full scale in 12 ranges. It has 


i frequency respons¢ ip to 50 cps 
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Since no vacuum tubes are used the amplifier i 
said to be extremely reliable and rugged, and 
quickly stabilizes itself. It operates from line volt- 
age or a self-contained battery. A battery life of 
approximately 300 hours may be expected 

Modulation is accomplished entirely by electronic 
means—there being no mechanical chopper to in- 
troduce problems of noise, maintenance and wear 
Also, it is virtually unaffected by variations in line 
voltage 


To Up Cuban Price 


The government of Cuba is considering raising 
the price of gasoline and fuel oil and ending the 
requirement that gasoline be blended with alcohol 
Oil companies claim they are losing $2 million a 
year at present prices and costs. A 42-cent-a-gallon 
increase, they say, would raise income from gaso- 
line sales by $1,250,000, and from diesel oil sales 
by $750,000. Government is considering also giving 
companies relief by lowering taxes, thus forcing no 
price increase directly on the consumers 

Under the alcohol program, the government is 
spending $1,320,000 for a subsidy this year, at 4 
cents a gallon. Some 22 alcohol distributors are 
protesting ending of the subsidy 
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International News and Notes 


BURMESE REFINERY: Part of the new 3,500 b/d 
refinery of The Burma Oil Co. (1954) Ltd., at Syriam, 
near Rangoon, opened by the Deputy Prime Minister of 
Burma on March 23. The new refinery will, with the 
existing BOC refinery at Chauk in the central Burma 
oil fields, made Burma selj-sufficient in major petroleum 


To Locate Surinam Drill Sites 


Officials of American-owned Colmar-Surinam Oil 
Co. have been in Surinam to line up exploration 
work. They include Prentiss Clayton of Orlando, 
Fla., a director; and Richard Blough of Oklahoma, 
chief driller, both of the Marts Oil Co. Marts is 
owner of Colmar-Surinam. Ira Brinkeroff, chief 
geologist for Marts, is due there soon, along with 
other geological experts. G. R. Chin Ten Fung, a 
dentist and member of the Staten, is representative 
of the company in Surinam. 

The company plans a two-month reconnaissance 
by airplane, and then hopes to choose specific drill- 
ing locations. The company has an exploration and 
exploitation concession, with headquarters at Para- 
maribo 


Timken to Build Australian Plant 


Negotiations with the state government of Vic- 
toria and the Australian federal government for 
construction of a new $1.5 million plant for a 
million bearings a year by Timken Roller Bearing 
Co., Canton, Ohio, have been concluded. Output of 
the plant will be supplemented by bearing ship- 
ments from the USA. 


Sun Signs 614 Million-Acre Pakistan 
Concession 


Pakistan Sun Oil Co., wholly-owned subsidiary 
of Sun Oil Co., has obtained oil exploration rights 
on 10,000 square miles (6,400,000 acres) in Pakistan. 
Pakistan government will share with Pakistan Sun 
Oil Co. the initial exploratory and development ex- 
penses to an extent of 25%. Acreage is divided into 
five concessions, all located in the southern and 
southwestern portions of West Pakistan. 

John D. LaTouche, formerly of Beaumont, Texas, 
vice president of Pakistan Sun, and will be in active 
charge of Sun operations in Pakistan 


Japanese Refinery Onstream 


Construction of the Idemitsu Kosan Co. Ltd. re- 
finery at Tokuyama is virtually completed, and most 
units are onstream. Capacity of the $25 million plant 
is 30,000 b/sd. Facilities include a 3,000-bbl Plat- 
forming unit and three other processes—fluid cata- 
lytic cracking, Unifining, and Unisol—licensed by 
Universal Oil Products Co. UOP also designed the 
crude-distillation unit at the refinery. 








products. Crude oil for the new Syrian plant is brought 


‘down the Irrawaddy River from the oil fields by barge 


trains. This picture shows: (left) Dubbs cracking plant. 
(centre) pressure distillate re-run units, and (right) 
crude oil distillation unit. 


BP Orders 26 New Tankers 


BP Tanker Co., shipping organization of The 
British Petroleum Co., has placed orders with 
British shipyards for 26 new tankers—which, on the 
basis of present building prices, will cost more than 
$224 million. The new craft will have a total tonnage 
of about 1,150,000 dwt tons. Announcement was 
made, June 26, by J. H. Jackson, director and gen- 
eral manager of the BP Tanker Co., at the launch- 
ing of the “British Trader” (32,000 dwt), latest ad- 
dition to the company’s tanker fleet, at the Clyde- 
bank yard of John Brown and Co. Ltd., near 
Glasgow. 

Of the tankers on order, seven will be of 65.000 
dwt; nine of 50,000; five of 34,500 (two of these may 
be increased to 50,000); and five of 15,500 dwt. 


Exploratory Program for Kuwait 


A well, to be known as Mutriba No. 1, was spud- 
ded in northwest Kuwait, May 24. Located after 
extensive reflection seismograph work, the well is 
28 miles west of Raudhatain No. 1. The well is being 
drilled as part of an exploration program designed 
to provide information on structure, stratigraphy, 
and oil-bearing possibilities of north Kuwait. 

Several wells have been drilled in northeast 
Kuwait, and production testing now is going on at 
Raudhatain No. 2 in the Burgan sands and Mauddad 
limestone to evaluate the oil possibilities. It would 
appear a commercial oil field exists in the Raudha- 
tain structure; and that being the case, in order to 
obtain the highest degree of reservoir control, 
wells may be produced—as in the Burgan field— 
with separate zones of production. 

Sabriya No. 1 and Bahra No. 2 wells in northeast 
Kuwait have struck oil and are awaiting testing. 


Helicopter Drilling for Papua 


Preparations for drilling two wells in Papua at 
Komewu and one at Sirvu, some 18 miles to the 
east, have been speeded up by the use of helicopters. 
Komewu is some 80 miles from the coast and about 
814 miles beyond the navigation limit of the Aworra 
River. Three Sikorsky S.58’s have been employed in 
the work, each capable of lifting about 4,000 Ib— 
with fuel for 100 miles and seating capacity for 13 
passengers. Drilling rig was redesigned so it could 
be dismantled into sections weighing less than two 
tons. It took five weeks for the helicopters to land 
the complete outfit, capable of drilling to 10,000 ft, 
with all necessary accessories for drilling. 


1.200 Offshore Wells in 1970 


The U.S. Steel Corp sees a steady increase in oil 
operations in the waters of the Gulf of Mexico in 
the next dozen or so years. Trying to estimate the 
types and quantities of steel needed for gulf off- 
shore oil work in the years ahead, the corporation's 
Commercial Research Division, Pittsburgh, Pa., 
made an exhaustive study. Some findings follow: 

A total of 1,200 wells will be completed in 1970, 
compared with 570 expected during 1957. 

The average depth will be as great as 12,400 ft, 
compared with 9,700 ft in 1957, as oil operators try 
to get the most oil for their expensive areas. 

Exploratory wells will total about 305 in 1970, 
compared with an expected 125 this year. 

Annual use of casing, tubing, and drill pipe will 
be about 370,000 tons by 1970, compared with 86,000 
tons in the offshore areas of the Gulf in 1955. 

More pipelines will be laid, with steel needs for 
oil and gas lines from offshore wells to land at 
75,000 tons this year, rising to 100,000 tons by 1961- 
1965, and dropping to 90,000 tons by 1970. Shuttle 
barges needed to carry oil will double by 1970. 

Cost of lines from offshore to land is 3 to 442 
times the cost of a line onshore, often as much as 
$60 a linear foot. 

Production of liquid hydrocarbons may reach 280 
million barrels, estimated at 8% of total USA pro- 
duction by 1970, compared with 30 million barrels, 
about 1%, in 1955; and 95 million barrels in 1957-60. 

Summing up, the corporation forecasts steel needs 
for all forms of Gulf offshore oil and gas operations 
at 663,200 tons by 1970, compared with 346,700 tons 
in the current year. 

Number of exploratory wells will be small, 
through 1962, because of the “very high success 
ratio of 50 to 75%.” 

Henry J. Wallace, vice president in charge of sales 
of U.S. Steel’s National Tube Division, spoke of the 
study before a production meeting of the American 
Petroleum Institute. He said: 

“To support this level of activity, 225 offshore 
platforms and nearly 80 tenders should be in op- 
eration during 1970, compared to 130 platforms and 
70 tenders currently in operation. 

“This reflects increasing use of the tender method 
for exploration and self-contained platform for de- 
velopment.” 


New Israel Field at Brur 


A new oil field has been reported in Israel. Lo- 
cated at Brur, field is about two miles south of 
Israel’s only successful oil field at Heletz, adjoining 
the Gaza strip. The new well is about 5,000 ft deep. 
Oil sands totaling 15 ft in thickness were encoun- 
tered, and the pressure was sufficient to cause the 
well to blow 80 ft into the air. The well must be 
completed and tested before it will be possible to 
estimate the daily yield. 

At Heletz 14 wells are now in production, averag- 
ing 1,300 b/d to 1,400 b/d. Four other wells are 
being completed, and three are in the process of 
drilling. Geological exploration at Brur began last 
fall. Although first drilling there proved to be a 
dry hole, examination of cores and gravimetric sur- 
veys gave promise of oil. 


Japan to Develop Middle East Oil 


Japan decided to extend economic and technical 
cooperation in the development of oil resources in 
Iran and Saudi Arabia at a cabinet meeting in mid- 
June. Japan will take steps for acquiring oil rights 
in the Middle East and grant subsidies to private 
Japanese firms taking part in development projects. 
Three places in the Middle East—Qum and Chahbar 
in Iran, and the oil beds offshore from Saudi Arabia 
—are regarded as most promising. Japanese govern- 
ment is ready to spend initially for prospecting 
some $30 million. 

The government revealed it had received in Au- 
gust 1956 a request from the Iranian government 
for Japan’s cooperation for the development of its 
oil resources. Two Japanese oil experts were im- 
mediately sent to Iran to survey the 8,750,000 acres 
in Chahbar district, and found it promising. Regard- 
ing the Saudi Arabian development, Japanese oil 
experts made exhaustive surveys, with reportedly 
encouraging results in three areas—(1) between 
Kuwait and Saudi Arabia (1,625,000 acres); (2) 
around Riyadh and ARAMCO’s preferential area; 
(3) the border of Yemen and Kamaran Island. 
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World Oil Congress to Discuss 
Atom Applications 


A highlight of the Fifth World Petroleum Con- 
gress, scheduled to be held in New York City’s 
Coliseum in 1959, will be a symposium on the ex- 
ploratory use of atomic energy for new methods of 
processing oil and for creating new oil products. 
This was announced following a meeting recently 
of the congress’ permanent council in Frankfurt, 
Germany. Chairman of the council, which is rep- 
resented by 11 countries, is Eger V. Murphree, 
president of Esso Research and Engineering Co. 

Papers to be given at the 1959 meeting, said Mr. 
Murphree in Frankfurt, will include additional 
knowledge in the field of exploration for new oil 
sources; the use of new mathematical techniques 
in oil production; improvements in tackling the 
problem of sulfur in petroleum. He said the pur- 
pose of the world organization is to exchange tech- 
nical information relative to the oil and allied 
industries on an international scale. Discussions 
cover only technical matters, he said, and do not 
go into any commercial phases of the oil business 

Some 6,000 persons are expected to attend the 
1959 congress 


Getty to Have New York Office 
Building 


A 22-story office building, to be known at 660 
Madison Avenue, is to be built on the “L”-shaped 
plot at the southwest corner of Madison Avenue and 
East 61st St.. New York, by J. P. Getty, oil indus- 
trialist, through a wholly-owned subsidiary of the 
Getty Oil Co., of which he is the largest stock- 
holder 


Colombia Operations Higher 


Crude production in Columbia in the first four 
months of this year was 125,872 b/d, compared 
with 119,004 b/d same period 1956. The gain was 
5.8%. Pipeline runs, refinery operations, and exports 
also were reported higher this year than last 


Cataract Obtains Additional Panama 
Concessions 


Cataract Mining Corp. of New York, has ac- 
quired additional three million acres of oil and 
gas leases in provinces of Veraguas, Bocas del 
Toro, and Chiriqui in the republic of Panama 
making it the largest concession holder of the 
republic. Cataract had previously acquired con- 
cessions in provinces of Darien and Chiriqui cov- 
ering in excess of two million acres. These leases 
are now being developed under contracts 
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Launch Caltex Tankship in Japan 


The 32,000 dwt turbine tankship “Caltec Arnhem” 
was launched, July 25 at Mitsubishi Heavy Indus- 
tries Reorganized Ltd. Shipyard at Kobe, Japan 
Madame Reuchlin, wife of The Netherlands Am- 
bassador to Japan, sponsored the new ship, the 22nd 
to be launched in the Caltex postwar building pro- 
gram. Scheduled for delivery in October in N. V 
Nederlandsche Pacific Tankvaart Mij., a Caltex 
group company, she will increase the Caltex fleet 
under the Dutch flag to eight owned tankers, total- 
ing more than 160,000 dwt. With a cargo-carrying 
capacity in excess of 275,000 bbl, the vessel is 660 
ft long 


Geologic Map of Malaspina, Alaska 


A new geologic map containing information about 
the 1,675-square-mile Malaspina, Alaska, district 
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New Loading Pier Seen for Kuwait 


The loading facilities at Mina al Ahmadi, Kuwait, 
have recently gradually approached saturation with 
increase in production. This was eased to a certain 
extent during the Suez crisis. Production has now 
been stepped up again, so much so that on at least 
one day in June more than 1% million barrels of 
crude were loaded into tankers. In the case of the 
largest tankers, a loading rate of more than 5,000 
tons per hour has been achieved. The Kuwait Oil 
Co., however, has anticipated these increases, and 
has made arrangements to increase the available 
facilities of eight loading berths at the oil pier and 
five sea berths—each of these sea berths being fitted 
with two submarine lines. Two further sea berths 
will be installed, each with two submarine lines— 
one of these berths to be used for loading export 
fuel oil and marine diesel oil produced in the new 
refinery extension; the other to be used as a crude- 
loading and bunker-fuel berth. 

The first of the new submarine lines was launched, 
May 11. This 24-in. line was laid under peculiar 
physical conditions; i.e., the first 1,250 ft from the 
shore end had to be carried out into the water on 
a gradual 25-deg bend to a gap in a reef. From that 
point it was carried out straight to the berthing 
point. Previously all submarine lines had been 
hauled straight off the shore to the berthing station. 
When 24-in. lines are being launched at Mina al 
Ahmad, in order to reduce the buoyancy a 12-in. 
line is threaded through and then recovered and 
pulled out as a bunker line to the same berth. To 
speed these new loading lines, a new 32-in.-gravity 
line is being laid to connect the tank farm at Ahmadi 
with the oil-loading berth. Even when these new 
facilities have been installed, it is obvious that, with 
increasing production, the company will have to 
provide more loading accommodations, and it would 
appear that a completely new oil pier is the next 
extension to be made. 


Austrian Grease Plant 


Shell-Austria Co. activated a modern compound- 
ing plant at Vienna-Simmering for the production 
of greases, and lubricating and soluble oils. At this 
installation and at its Florisdorf refinery, Shell now 
is able to produce 75% of the 300 products offered 
for sale in Austria. 


Japan to Import Safaniya Crude 


Japan has become the first importer of Safaniya 
crude oil under arrangements recently made by two 
Japanese oil companies. Japan Oil Co. Ltd. has 
signed a contract with Caltex for the chartering of 
three tankers to carry 440,000 bbl of crude it im- 
ports from the Safaniya oil site in Saudi Arabia, 
with the first ship due to arrive early in July. 
Idemitsu Kosan, another oil firm, is scheduled to 
obtain 5,000 b/d of Safaniya crude under a long- 
term import deal covering the coming one year. It 
will carry the imports by its own 18,477-ton tanker, 
“Nissho Maur.” Japanese oil refiners are expected to 
import more crude from Safaniya and Kuwait 
areas because such crude yields more heavy oil 
(16% of gasoline and 60% of heavy oil as compared 
with Iranian or Arabian crude yielding 17% and 
43%, respectively). Demand for heavy oil in Japan 
has been sharply increasing, with the estimated 
consumption for 1957 placed at around 60 million 
barrels 


Southwest Africa Concession to Harris 


D. J. Harris of Walvis Bay, Union of South Africa, 
has been granted a concession to prospect for pe- 
troleum in the union. The executive committee of 
the administration of South West Africa is reported 
to have given the concession. Area covered stretches 
20 miles south of Walvis Bay to the southern bound- 
ary of Swakopmund, including the coastal strip, 
except for municipal boundaries of the two towns. 
Five other applications for concessions are being 
considered. 

The Harris concession is understood to be for 12 
months. One provision is that prospecting must start 
in six months; another that 40,000 pounds ($112,000) 
to 50,000 pounds ($140,000) must be spent in South 
West Africa in the 12 months on prospecting. 
Quarterly progress reports are to be made to the 
Department of Mines of the administration. 
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Aerial view of proposed test well at Bannh—50 miles 
southwest of Sibi in Kalet division, West Pakistan. The 
well will be located where the two vehicles are seen. 


196,800 Ft. Spain’s Footage in 1956 


In Spain, CEPSA’s subsidiary, Compania de In- 
vestigacion y Exploitaciones Petroliferas SA, con- 
tinued its oil prospecting activities with no positive 
results. Drilling in 1956 added up to 196,800 ft. A 
new rotary drill, capable of going to 16,400 ft, was 
acquired in the USA. Drilling at Zuniga 1 in Gas- 
tiain were abandoned at 10,256 ft due to mechanical 
difficulties. The hole produced at 4,920 ft some 3,000 
cubic meters of gas daily with a high methane 
content. 

Alda 1 drilling continued, and was at 2,165 ft at 
year’s end. Apodaca 1 drilling was abandoned at 
8,308 ft with no indications of oil. A new drilling, 
the Lano 1, was started. 

CEPSA refined 35,040 b/d of crude in 1956, an 
increase of 7,100 b/d over the year before. 

Bunkering stations at Santa Cruz de Tenerife, 
Las Palmas de Gran Canaria, and Ceuta have been 
active, supplying 14,299 vessels in 1956 against 
13,352 in 1955. 

Ban against imports of lubricants and butane 
continued, and no import-duty reductions for ben- 
zene, toluene, and xylene have been granted. 

New unloading facilities went into operation at 
the East Dock of Las Palmas port, with a capacity 
of 2,000 metric tons per hour. Also completed in 
1956 were a modern refining plant at Las Palmas, 
electric generator and oil tanks. CEPSA’s tanker- 
fleet tonnage was 65,800 dwt at year’s end, with 
addition of the Albuera, a 19,300 dwt vessel. The 
company ordered in 1956 two 32,000 dwt tankers 
and a tugboat. 


Mobile Power Houses For Remote 


Oil Fields 


Oil-field drilling units in remote areas will re- 
ceive a reliable supply of electricity from trans- 
portable power houses being shipped to the Middle 
East by Auto Diesels Ltd., Uxbridge in Middlesex, 
England. The power houses incorporate two or 
three Leyland-Auto Diesel generating sets and a 
5,000-gal tank to feed diesel fuel to the engines. 
The all-welded steel power house is 29 ft 6 in. long, 
8 ft wide, and weighs about 17 tons with the fuel 
tank dry. The 5,000-gal fuel tank is mounted on top 
of the house, and is fitted with skids for mobility. 
The unit can be transported in two sections. 


Erratum 


Libyan American Oil Co., referred to on page 37 
of our June issue, entitled “Oil in the Sahara,” is 
not a Gulf subsidiary as is stated. Libyan American 
Oil Co. is owned by Texas Gulf Producing Co., 
with considerable interest held by Grace Co. 
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Industrial and residential camps will be in the leveled 
area near the foot of the hills. Approach road seen above 
was constructed by Pakistan Petroleum Ltd. 


UOP Units Onstream in The 
Netherlands 


A UOP Platforming unit to make Caltex platinum 
gasoline and two UOP Unifining units have gone 
onstream at the Caltex Petroleum Mij. refinery in 
Pernis, The Netherlands. The 7,500 b/d Platformer 
is producing high-octane gasoline from Arabian 
stocks. One of the Unifining units, with a capacity 
of 7,500 b/d, is designed to treat either Arabian 
straight-run naphtha or a blend of straight-run and 
thermally-cracked naphthas. The other Unifining 
unit for removal of sulfur and other impurities 
from diesel fuel is designed to operate on a 4,500 
b/d charge of either virgin gas oil or a blend of 
virgin gas oil and catalytically or thermally cracked 
gas oil. Completion of the new facilities gives the 
Caltex refinery the first UOP-designed Platforming 
and Unifining facilities in The Netherlands. 


Texas Co. Acquires Trinidad Holdings 


McColl-Frontenac Oil has accepted an offer from 
The Texas Co. for the stock of Antilles Petroleum 
Co. (Trinidad) Ltd., wholly-owned McColl-Fron- 
tenac subsidiary. The Texas Co. controls approx- 
imately 65% of McColl-Frontenac’s outstanding 
capital stock. Further details of the transaction 
await governmental approval of certain aspects of 
the offer. Antilles Petroleum holds producing prop- 
erties, leases, and concessions in Trinidad, BWI. 


Gulf Oil Announces London 
Appointments 


Gulf Oil Corp. has announced arrangements for a 
coordinating group in London to be known as Gulf 
Eastern Co., to cover its interests and activities 
in the Eastern Hemisphere—with following ap- 
pointments: F. T. Davies, vice president, Gulf 
European Co. group coordinator; A. Gregersen, vice 
president for production; S. V. Gasperina, assistant 
comptroller; R. B. Hoffman, marketing manager; 
R. F. Temp, crude oil sales manager; R. G. Martin, 
transportation manager; P. H. Boersig, assistant 
treasurer; and L. Gombos, counsel for Eastern 
Hemisphere. 


LPGas Plant in Austria 


BP Benzin and Petroleum AG commissioned an 
LPGas bottling plant at Niklasdorf in November 
1956. Located midway between the BP refineries in 
Italy and Germany, the plant is in the center of an 
industrial area. The new plant is capable of filling 
500 bottles daily. Present LPGas consumption in 
Austria is 4,500 tons per year. 
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New Publications 





ENTERPRISE IN OrL—THE BioGRAPHY OF SHELL OIL AND 
Its AFFILIATES IN AMERICA, by Kendall Beaton; 816 
pages; published by Appleton-Century-Crofts, Inc., 
New York (1957); $7.50. Early chapters deal with 
the organization of Royal Dutch-Shell. The book 
then traces the growth of Shell Oil Co. from its 
establishment in the USA in 1912 to today’s na- 
tionwide billion-dollar corporation. Story includes 
the history of Shell affiliates—Shell Chemical, Shell 
Development, and Shell Pipe Line. With 8 line draw- 
ings, 7 maps, and 149 halftones, the book is the 
result of 7 years of research. 


CHEMICAL FERTILIZERS FOR CANADA’S WEST 
(1957): This 16-page brochure describes Kellogg’s 
construction and engineering of Northwest Nitro- 
Chemicals Co. Ltd.’s new fertilizer plant in Medicine 
Hat, Alberta, Canada. It tells how six process units 
convert natural gas, air, water, sulfur, and phos- 
phate rock to ammonium nitrate and ammonium- 
phosphate fertilizers. Copies may be obtained on 
request to The Canadian Kellogg Ltd., 33 Bloor St., 
East, Toronto 5, Ontario; or to Kellogg’s New York 
office. 


METERS, VALVES, REGULATORS: 28-page com- 
pletely revised catalogue (1954) covering meters, 
regulators, and valves introduced by Rockwell 
Manufacturing Co. Booklet may be obtained on re- 
quest to the company’s Meter and Valve Division, 
400 North Lexington Ave., Pittsburgh 8, Pa. (ask 
for Bulletin No. C-500, Rev. 8). 


ECONOMIC SURVEY OF LATIN AMERICA—1955, 
by the United Nations. A review in 180 pages of 
major problems. Includes a chapter on energy which 
covers use and production of petroleum, with em- 
phasis on their context as part of the total energy 
picture. Price $2.00. 


OIL AND GAS INDUSTRIES MANPOWER, by the 
National Petroleum Council. A report covering the 
distribution of petroleum manpower within the 
United States. Available through the Council at 
601 Commonwealth Building, 1625 K Street, N.W., 
Washington 6, D.C. 


One copy each of the following Reports of In- 
vestigations may be obtained free on application to 
Publication Distribution Section, U.S. Bureau of 
Mines, 4800 Forbes St., Pittsburgh 13, Pa. 

5249. Analyses of crude oils from some California 
fields, by E. L. Garton and C. M. McKinney, 53 p 
Presents analyses, made according to the Bureau of 
Mines routine method, of 88 samples of crude oil 
from 60 fields in California. 

7761. Petroleum refineries, including cracking 
plants in the U.S., Jan. 1, 1956, by J. G. Kirby, 12 p 
Summarizes refinery and cracking-plant capacities 
by states, districts, types, and years from 1914 to 
1956, and lists changes in crude-oil capacity by 
districts from Jan. 1, 1955 to Jan. 1, 1956. 

JSS 447. Injury experience in the oil and gas in- 
dustry of the U.S. in 1955 (an annual survey), 9 p. 

The Industry Nobody Knows, by Craig Thompson, 
32-page illustrated booklet, published by Gulf Oil 
Corp., Pittsburgh, Pa. (1956). 


Reports and Surveys 


A SURVEY OF THE PETROLEUM INDUSTRY IN 
CANADA DURING 1955, by R. B. Toombs; Mineral 
Resources Division, Department of Mines and Tech- 
nical Surveys, Ottawa. This is Mineral Resources 
Information Circular M.R. 19. It covers Canadian 
oil operations during 1955 in 55 pages; concise, use- 
ful summary. Available from the above source; 
price unknown. 


OIL IN SASKATCHEWAN, by the Bureau of Pub- 
lications, Government of Saskatchewan. A review 
of the techniques of oil exploration and develop- 
ment, with a review of operations in Saskatchewan, 
written for general distribution. Available from the 
Government of Saskatchewan, Regina. 
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THE CANADIAN PETROLEUM INDUSTRY, by 
the chemical division, Shell Oil Co. of Canada Ltd., 
Toronto, Canada: A history and description of the 
petrochemical industry of Canada from its inception 
15 years ago. 


REFINED PETROLEUM PRODUCTS 1955—CAN- 
ADA: A new series by the Dominion Bureau of 
Statistics, Industry and Merchandising Division, 
Metal and Chemical Products Section. Detailed re- 
view in 150 pages of disposition of refined products 
within Canada. Available for $1.00 from Queen’s 
Printer and Controller of Stationery, Ottawa, 
Canada. 


OIL—THE OUTLOOK FOR EUROPE; 116-page 
paper-covered pamphlet; published, September 
1956, by the Organization for European Economic 
Cooperation (OEEC), 2 Rue Andre-Pascal, Paris 





NAPIER 


SETS CRACKERJACK CLIP 
ON LAKE MARACAIBO! 


All-weather craft speed oil workers to drillings 


Employees of the Compafiia Shell de Venezuela ars 
now transported 25 miles to offshore drilling platforms 
in large, Napier Deltic-powered crew boats which get 
there 50°, quicker than the fastest vessels now in 
service. This is a big advance on existing slow surface 
transportation or helicopters with small payload and 
high operating and maintenance cost. Power for the 
boats comes from two 9-cylinder opposed piston 
diesels. These Deltics with their ‘‘triangle”’ of cylin- 
ders ensure an amazing balance and freedom from 
vibration even with 1,620 h.p. in the engine room. 

Fast, reliable, all-weather movement of men and 
materials has become a must for all offshore oil 
operations if they are to run on an economic round- 
the-clock basis. Napier Deltics provide twin-engined 
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16, France. This report (in text, tables, and graphs) 
is a statistical analysis in the OEEC “Trends in 
Economic Sectors, 1955” by the OEEC Oil Com- 
mittee. It is a forecast of trends to 1975, based on 
background information for the period 1947-55. It 
covers such topics as development of oil consump- 
tion and relation to general economic activity, in 
the OEEC countries; development and trends in 
the refining industry; the place of oil in Europe's 
future energy requirements; the pattern of demand 
in 1960 and 1975; an analysis of European oil re- 
quirements and availability of crude-oil supplies; 
transport distribution; oil prices; capital costs; 
balance of payments, etc 


ATOMIC POWER FOR WESTERN EUROPE, 1955- 
1980: A study of the cost and probable growth of 
atomic power for electricity production in the OEEC 
area. Produced by Shell Group. 26 pages 





reliability and drive the fully-loaded 


Shell Boats at an eas) 


4)-passenger! 
and safe 


ndition 


»m.p.h. under con 
tinuous cr 


*lans of Napier Deltic-powered crew boats specia 
designed for Gulf operation are available. For n 
information on the Deltic diesel contact the Napiet 
Representative—L. O. Brooks, 909 Dupont Circl 
Building, Washington 6, D.C. Phone North 717-0146. 


NAPIER DELTIC 
MARINE DIESEL 


A new conception of Marine Power 


Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
CRC D27 





Ll Company Staff C 


Henry H. Neel 


HENRY H. NEEL has been named to the newly 
created post of manager of foreign exploration of 
Tidewater Oil Co. He will be responsible for the 
planning, coordination and operation of the com- 
pany’s oil and gas exploratory program abroad. 
Tidewater’s foreign interests presently include 
Guatemala, Iran and Turkey. 

Mr. Neel joined the company’s exploration staff 
in Ventura, California, in 1952. He was appointed 
assistant paleontologist there in 1943, and in suc- 
ceeding years served.as district and divisional geol- 
ogist. In 1955 he became western division explora- 
tion manager, with headquarters in San Francisco 
where he will continue to be located in his new 
assignment 


N. E. Tanner «.. S. Coates 


S. COATES, formerly vice president, succeeds 
N. E. Tanner as president of Trans-Canada Pipe 
sine Co. Mr. Tanner becomes board chairman. Mr. 
headquarters will be Toronto; Mr. Tanner 

will remain in Calgary 


D. M. MURPHY has been made manager of special 
Off-shore Operations Section, Schlumberger Well 
Surveying Corp., at Ventura, Calif. D. W. Stinger 
has been appointed manager at Borger, Texas, for 
Schlumberger; and J. D. Matlock (Formerly at Bor- 
ger) is now manager at Shawnee, Okla. W. T. Wil- 
son is now senior sales engineer for Western Canada 
Division, at Edmonton, Alberta 


RUDY W. EDMUND has been named general man- 
ager of Sohio’s production department, responsible 
for all exploration end production operations of 
Sohio and its subsidiaries, and will report directly 
to Charles E. Spahr, executive vice president of the 
company. Mr. Edmund was also elected vice presi- 
dent of Sohio Petroleum Co. His appointment as 
general manager follows resignation of Richard W. 
French, Jr., who had been head of Sohio’s produc- 
tion department, to become president of United 
Carbon Co. in Charleston, W. Va. 


H. A. HORNFELT has been appointed superintend- 
ent of British American Oil Co.’s Port Moody, B.C.., 
Canada, refinery project. C. W. Coote has been ap- 
pointed manager of the company’s new refinery at 
Port Moody. J. L. Stoik becomes assistant manager 
at the Moose Jaw refinery, succeeding Mr. Harris. 


Richard S. Stewart 


RICHARD S. STEWART, vice president and assist- 
ant to the president of The Standard Oil Co. (Ohio) 
Cleveland, has been named vice president for pro- 
duction. He will be responsible for all exploration 
and production operations of Sohio and its subsidi- 
aries, reporting to Charles E. Spahr, executive vice 
president. 


L. L. LOGUE, formerly of Exploration Surveys Inc., 
of Dallas, Texas, has sold his interest in that com- 
pany to devote full time to his activities as an oil 
operator. As partner in Logue and Patterson, Mead- 
ows Building, Dallas, he has been active in the oil 
business since January, 1956. After his war service 
of 314% years, he helped incorporate Exploration 
Surveys Inc., first serving as secretary-treasurer 
and later as vice president. 


G. L. MACTIULA, Raytown, Mo., has been promoted 
to chief engineer of Service Pipe Line Co. to replace 
A. H. Newberg. Ellis Orr, superintendent of Drum- 
right district was made assistant manager of the 
Missouri-Illinois division to replace Mr. Maciula. 
Mr. Orr will serve as acting division manager dur- 
ing the current illness of J. J. Willenburg, the man- 
ager. Mr. Orr’s headquarters will be in Galesburg, 
Ill. 


W. C. DENNIS has been named chief geologist, and 
Tom L. Clifton land manager, for Lion Oil Co. Mr 
Dennis, formerly regional geologist at Shreveport, 
will be located in Houston. He replaces E. D. Klin- 
ger, retired, who has entered the consulting field 
in Shreveport. 


JOHN H. DEA has been appointed assistant to the 
president of The Texas Co., New York. He has been 
assistant manager of the sales division of Texaco’s 
foreign operations department, Western Hemisphere 
and West Africa, since November 1956. 


John H. Dea 


Paul J. Anderson 


PAUL J. ANDERSON has been appointed senior 
representative in the United Kingdom for Standard 
Oil Co. (N.J.). He will continue to serve as Middle 
East representative of the Jersey company, with 
responsibility for Middle East matters handled in 
London—including the Iranian consortium and Near 
East Development Corp. 

Mr. Anderson succeeds H. W. Fisher, who is as- 
suming new responsibilities as joint managing di- 
rector of Iraq Petroleum Co. and associated com- 
panies. 

Mr. Anderson joined the Jersey organization as 
an attorney in 1934, and has served with the parent 
company and some of its affiliates in the United 
States, Latin America, and the Middle East. In 1952 
he was named Middle East advisor for the company. 
In February 1957, he was made the company’s Lon- 
don Middle East representative 


L. T. White Tom DeBou 


L. T. WHITE and Tom DeBow have been elected 
vice presidents of Cities Service Petroleum Inc., 
New York. In addition, Mr. DeBow was elected to 
the board. Mr. White has served on the board since 
1938. 

Both veteran Cities Service executives, Mr. White 
is manager of the Department of Business Research 
and Education of Cities Service Petroleum Inc., and 
Mr. DeBow is director of advertising and news of 
Cities Service Co. 


A. M. PARRY has been appointed aviation manager 
of Shell Oil Co.’s of Canada’s western division. In 
his new appointment, he will be responsible for the 
company’s aviation activities in British Columbia, 
Alberta, Saskatchawan. 

JOHN E. MORROW, Jr., has been appointed spe- 
cial representatives, industrial products department 
of Sun Oil Co. succeeding Dr. Archie B. Hoel, re- 
tired after 24 years with Sun. 


MAJOR GENERAL JOHN R. GILCHRIST, 
USAF (ret.), has joined Tidewater Oil Co., as ad- 
ministrative vice president for organization plan- 
ning and development. Until his retirement from 
the Air Force on June 26, General Gilchrist was 
both commander of the Air Force Finance Center 
in Denver and assistant comptroller of the Air 
Force. In his post with Tidewater, a newly-created 
one, he will make his headquarters in San 
Francisco. 
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Doubt has been expressed often on this question but in definition the two are identical s 
the camel being described as a large ruminant quadruped, the Bactrian having two v 
humps on the back and the Arabian, or dromedary, one only. \ 


To Middle East oil men the latter is a familiar part of the local scene, an animal that puts 
in a great deal of hard work, at surprisingly low fuel cost; virtues, they will tell you, 
displayed also by the Paxman drilling engines—with the added attraction 
of a far sweeter temper. rr 
























Having reached this point, we venture to add that these Paxman “Package” sets have been 
developed from 16,000,000 hours drilling experience, by a team which knows the answers 
to the power demands of drilling men and has produced two ranges of engines 
known everywhere for their sound performance, rugged construction and dogged 
dependability. These are, 7” bore, 128 to 800 s.h.p. with fluid coupling, torque converter, 
power take-off clutch, or diesel-electric drive and a 70% interchangeability of wearing parts 
9%4” bore, 450 to 1,750 s.h.p., of fabricated steel construction with fluid coupling 
or diesel-electric drive, giving power to spare for the largest outfit 
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DIESEL ENGINES 
for 
OILFIELD DUTY 


DAVEY, PAXMAN & CO LTD 
COLCHESTER ENGLAND 


Associated with Ruston & Hornsby Ltd., Lincoln. 


REPRESENTATIVES IN U.S.A. Beckley, Haltom & Hickman, The 
Americas Building, Rockefeller Center, 1270 Sixth Avenue, New 
York 20. 


IN MARACAIBO AND CARACAS, Petroleum Industry Consultants C.A.., 
carry full stocks of spares for Paxman engines. IN NORTH BORNEO 


a similar service is provided by Guthrie & Co. Ltd. of Seria. 


~ —_—_————a r ane 
—_ 
— aan BASRAH—Members of the Border 
Police mounted on camels, guard 
a Paxman-engined B.P.C. rig at 
Rumaila. (From a B.P photograph 
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IN CANADA 


As In Other Oil-Rich Free-World Countries 


The GEOLOGRAPH RECORDER 
Shows Where to Look for Oil! 


Yes, Geolograph — the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 
available for use while the well is 
drilling. 






Geolograph's exclusive 
“TRIP ACTION” records 
any down time which 


NOW AVAILABLE FOR EXPORT SALE 
(except in Canada 
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9 million tons of coal alone are wasted in Britain ever 








year through inefficient boiler practice in industry 
With fuel so costly, no steam 1 


e of e 2 economy. Rather let us try to generate a littl 
Are you selling to the oil industry? | 2: 21. every ounce of 0 os bower os 
every B.T.U. of waste heat 
. . . . . s ° 
Here is the international oil industry’s oldest Sin tattle 2 
Senior nomisers do jus 3] 
and most complete directory — waste heat from the flue gases to preheat the fe: 
water they can increase efficiencies by 5 to 15%. Du 
THE INTERNATIONAL PETROLEUM REGISTER : 
to their patented H-gilled heat exchange tubes and 
. . traight-throug! I 
It has been completely redesigned to place at your finger- 
; , , ; high effectiv ( I 
tips the most up-to-date information on every oil produc- | 
los 
ing company, wherever in the world it operates. ‘ 
A Senior } n 
Every one of your district sales offices and your distribu- boiler burnina n 7 
tors should have a working copy of the 34th Edition of any ty} 
{ 
the International Petroleum Register. The price is only It would pa WI 


$25.00 for this 664-page book of over 25,000 names. 


Send in your order today, take a look and we know | 


Senior 
e 


34th Edition | 
WNTERNATIONAL PETROLEUM REGISTER 
604 bifth Avenue 


you ll be more than satisfied. 
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the promise 
he will see 


performed 


Today it’s only a test. A trial run to show what the 
iron horse can do. But this boy will see these fields 
worked by many such machines. He will raise more 
grain per field than his fathers would have dreamed 
possible. He will enjoy a richer and a fuller life. 


This is no mere guess, but the informed judgment of 
Standard-Vacuum people who see its beginnings 
throughout the vast area they serve — Asia, Africa 
and the lands of the Pacific. And Stanvac will be 
ready with the petroleum needed by these peoples to 
power and lubricate the machines that will make 
their progress possible. 


Here in the Orient Stanvac finds the oil. Here it flows 
from the wells. Here it is transported and refined. 
And here, in many forms, it is supplied to those who 
need it. The people know Stanvac and what it 

means to them, and Stanvac is determined to 

deserve their trust. 


STANDARD-VACUUM OIL COMPANY POWERS PROGRESS 


White Plains, New York 
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It takes a complete team to keep dependable 
drilling mud service available for you 





Meet this Magcobar Man, he’s an underground 
miner who starts the barite on its travels 


Today the oil industry uses more 
than 90% of the world’s barite pro- 
duction . . . and Magcobar is the 
world’s largest producer of barite. 
In addition to extensive deposits in 
the United States, Magcobar has 
barite deposits in Greece, Mexico and 
Nova Scotia. 

The Magcobar Miner is just one of 
a team of more than 2,000 people 
in the world-wide Magcobar organi- 


zation. Each specialist does his part 
to find, develop, process, deliver, and 
provide service on drilling muds for 
operators anywhere they drill for oil. 

Whatever his job, the Magcobar 
man is doing his best to help raise 
standards of drilling mud products 
and service and to maintain fair and 
reasonable prices. This has been 
Magcobar’s uncompromising _ policy 
from the start. 


MAGNET COVE BARIUM CORPORATION 


Houston, Texas 








Magcobar 
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DRILLING MUD SERVICE 
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The unique design of O-C-T Delta Flanges has materially 
increased the strength and maintenance-free life of dual 
string trees. 

Many dual string trees tend to “Y” out under pressure if 
they have unbalanced flanges. This stress aggravates leakage 
problems and often necessitates expensive extra bracing to 
hold the two strings together. 

O-C-T Delta Flanges have solved this problem. The balanced 
design — plus the Laurent Seal Rings that keep pressure area at 
a minimum — makes possible a perfectly balanced, leak-free tree 
with no tendency to “Y” out. 

Ask your O-C-T Representative about the many advantages of 
Delta Flanges or write for complete information and literature. 


Best thing that ever 
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‘ OIL CENTER TOOL CO. 
t t re ee 
$s r i n g r e e Oiltools, C. A., Del Lago Hotel, Maracaibo, Venezuela 
Address Export Inquiries for All Other Countries to 

P. ©. Box 3091, Houston, Texas 





